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PREFACE. 


Ti^s work first appeared as a serial in the pages of The Practical 
Engineer j and the interest created encouraged the idea of republishing 
same in book form. 

In placing the book before the public it is perhaps advisable to 
add a few words by way of explanation. There is an undoubted want 
of knowledge among users of Steam Traps concerning the points which 
are most vital to the proper and efficient working of such apparatus ; 
and while this book does not profess to deal exhaustively with the 
subject, it is hoped that the reader will allow a small amount of 
indulgence, and remember that this is the first work published dealing 
exclusively with Steam Traps. 

This opportunity is taken of thanking the numerous makers for the 
information, photos., etc., which they have been kind enough to loan. 

Gordon Stewart. 

London, 1907. 
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GHArTEE I. 

IXTRODUUTIOX. 

It is common knowle(lp:e amongst steaui eiigfrieers.' tlmr 
unless proper means are taken to reduce to a minimimr 
the possible degree of wetness of the steam used by a; 
recipix)oating engine the efficiency of the plant is con- 
siderably reduced, and in some cases the engine is placed' 
in imminent danger of a serious breakdown ; as, foj" 
instance, the cylinder cover of a high-speed engine may 
bo blown off, due to an accumulation of water in the 
cylinder; for clearance in a high-speed engine of moderii 
construction is always very small. 

First of all let us consider wh}’ it is that water can find 
its way into the pipes and cylinders of an engine. Steam 
is spoken of as being either dry, superheated, or wet. 
Dry steam is the result of raising water to boiling pointy 
and by a further expenditure of heat (latent heat) con- 
verting it entirely into steam at that temperature. Super- 
heated steam is steam which is heated above tlie tem- 
perature of that due to the pressure at which it waw 
formed, whereas w'et steam contains minute particles, of 
water •which, instead of being converted into steam, have 
passed out of the boiler wdth it as it I'ushes to’ the engine ; 
this action is spoken of as entrainment.. There is also 
another reason for the presence of water, that duo to 
condensation, which always takes place in every steam 
pipe systerh. 

The possibilities of wet steam reaching an engine may 
be reduced in three -vvays : (1) By constructing the boiler 
SO' as to decrease the possibility of the water in tlio form of 
2 ST 
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sj^ray becoming entrained with the steam. (2) By super- 
heating the steam as it leaves the boiler. (3) By automa- 
tically separating the entrained and condensation Avater 
trom the steam immediately before it enters the cylinders. 

If the steam space in a boiler is relatively small, and 
especially if the surface area is small, considerable disturb- 
o,nce is caused l^y the steam in liberating itself from the 
water, which disturbance is much increased if the boiler 
is forced or if the water is of a scummy nature; so that the 
•spray which is formed at the steam liberating surface 
becomes entrained with the steam and passes away with 
lit to the engine. It is possible to reduce this eiitrain- 
iment by considerably increasing the steam space and the 
'steam liberating surface, but a practical limit is very 
soon reached in this direction ; so that at its best only a 
compromise between the two, compatible with con- 
isiderations of both cost and design, may be arrived at. 
.However, if the wet steam as it passes from the boiler 
is led direct to a superheater, the entrained Avater will 
'be converted into steam, but at the expense of the 
.efficiency of the wsuperheater ; moreover, wet steam very 
irapidly deteriorates a superheater. Some of the earlier 
-eco'nomies, said to be due to superheating when Ioav 
pressures Avere in vogue, may in the liglit of more accurate 
knowledge be traced more directly to the drying of the 
steam than to the actual superheating. 

After every possible means has been adopted to prevent 
entrainment, our attention should then be directed to 
means by Avhioli condensation in the pipes leading to the 
engine may be reduced to* a minimum. This may be done 
to some extent by protecting the pipe with an asbestos or 
■some other suitable pipe covering. But do Avhat we may 
•condensation and entrainment are always present to a 
greater or less extent. So* that we have to resort to a 
method of automatically separating the entrained and 
•condensation water from the steam before allowing it to 
pass to the cylinder; this is done by passing the wet 
steam through a separator, steam drier, or Avater snatcher, 
;as it is variously called. 

It is not proposed to deal at all fully Avith the subject of 
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separators, beyond including a short description, by way 
oi* explanation, of one whicli depends for its working upon 
the principle of centrifugal force, the only principle of any 
marked success — the Stratton’’ separator in tig. 1. 
Steam entering at the inlet on the right-hand side meets 
with a deflecting plate, which directs it round the central 
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accumulated is drained awa.y by means of an ordinary 
steam trap, the dried steam passes) up tliroug'li the 
central tube to the outlet. The projecting vanes at the 
sides of the receptacle are for the purpose of slowing down 
the rapidly moving particles of water and grit, so as to 
eliminate the jDOssibility of them being again swept up 
by the outgoing dried steam. 

Few littings of general utility in engineering work- 
shops and factories Jmve received such a vast iunount of 
ingepuity and engineering skill of a high order 
expended upon their design, etc., as have modern steam 
traps. They have made their influence felt in almost 
every branch of manufacture, and now being an 
integral part of every installatioii they may Ije seen 
almost everywhere in daily use draining steam-pipe 
ranges — this being perhaps the most extended use to whicli 
they have beer; put — draining steam heaters, steam-jacketed 
kettles, steam presses, engine cylinders, steam-jacketed 
cylinders, paper-machine cylinders, air and gas receivers, 
vulcanisers, railway carriage heating appliances, etc. 

It will be advisable to first fully discuss the features 
which go to form a good trap, and afterwards, b}" 
references to and descriptions of typical examples, to 
explain how these good points ai’e obtained, and liow the 
l)ad points are guarded against, leaving the reader to decide 
for himself which type of trap is most suitable in design 
and princi])le for the purpose ho may have in view. 

In these days of rush and competition, engineering 
design and practice resolves itself, like everything else, into 
nothing more nor less than the oft-repeated ‘‘ survival of 
the fittest,” and it is here that we see some of the old 
designs fast falling out, making way for new recruits , to 
stand or fall, as their predecessors did. For reasons that 
we need not enter into here, the very early designs of 
steam traps did not by any means prove reliable or efficient, 
due perhaps chiefly to undue strain and weai', and the use 
of unsuitable materials ; many of them also had too many 
moving parts, with their attend.ant complications. The 
modern trap has. however, arrived at a very high degree 
of design and efficiency; so much so, that the difficulty 
that the engineer of to-day has to contend against, when 
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ill tlie market for traps, is to select the one which is 
most likely to suit his class of work, and to make his 
choice independent of the makers, for nowadays every- 
bodies’ products are “ the best/’ 

111 selecting a steam trap for removing condensed steam 
from pipe ranges or similar work, the following points 
should be carefully watched for: By far the most im- 
portant feature in determining the life and efficiency of 
any trap is whether it is or is not addicted to the vile 
habit of dribbling. There is no greater evil that a trap 
can possess, but with the amount of engineering skill and 
design brought to bear upon this point there is scarcely a 
trap on the market worthy of the suffix Modern ” which, 
when properly understood and once adjusted, can, have this 
objectionable feature laid at its door. Prompt closing of 
the valve is the secret of the whole matter, for should a 
trap, after having discharged, remain open for even a very 
little while, steam will blow through, and, as is well known, 
the action of a steam blast upon the valve and its seating 
is even more detrimental than that of a compressed-air 
blast, cutting as it does both the valve and its seating 
every time discharge takes place. Should the trap be 
working under these conditions for any appreciable time, 
the valve and its seating will be ultimately ruined, and 
become at its best an exceedingly bad fit, so that the trap 
would always dribble and discharge live steam. A good 
trap should discharge in gusts, for gusts are audible proof 
that the trap is performing its functions correctly, and, 
after having discharged, the valve should close tightly and 
promptly at exactly the moment live steam appears. 
Dribbling also prevents assurance that the full quantity of 
water is being discharged, so that under these circum- 
stances it is only natural to imply that water of condensa- 
tion is backing up the inlet pipe, which may ultimately 
spell disaster to the system being drained. 

From what has been said, it will be recognised 
that one feature of a good trap is that the valve should 
open wide, and remain so as long ns water is passing, l)ut 
immediately steam appears it should shut with a snap. 
Both dribbling and wire drawdng cause rapid deterioration 
of the valve faces, with consequent inefficiency due to 
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leakajve ot! steam. A glance at figs. 2 and 3 will explain 
tliis point far more emphatically than any ainoimt of 
words, for in hg. 2 we see a trap under steam at 1801b. 
per square inch, with no sign Avhatever of dribl^ling or of 
a leaky valve, whereas in fig. 3 — ^wliioh was taken only a 
moment after — ^we see the same trap discharging its con- 
tents at a rush, after which, immediately live steam 


Fia. 2. 

appeared, it again assumed the dormant appearance of 
fig. 2. It continued working .so with almost rhythmetic 
precision. Such a discharge as this is very proof itself 
that the trap in the photograph is performing well. As 
wull be recognised, it is of the bucket type, known as the 
Sentinel,'’ further particulars of which appear on 
page 55. 



' INTRODUCTION. 



Discharge should take place as near as possible at 
212 deg. Fall., for it must be remembered that a trap, to 
be efficient in the full sense of the word, should at the same 
time be economical as regards its ccnsumption of heat. 
Df course there are cases in which this is not practicable, 
as, for instance, in the draining of the istearn jackets of 
engine cylinders, fo-r in such a case as this it is lietten to 


lose a little heat for the sake of greater economy in other 
directions ; this may also apply tO' coils for boiling liquids, 
where it is imperative that the water should be discharged 
immediately it forms, so that an almost continual dis^ 
charge of wet steam, although scouring the valve and its 
seating, is in this case a necessary evil. It sliould be 
remembered, however, that this scouring could never be 


JbTo. 3. 
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very severe, as only a very low pressure would be used. 
For very low-pressure work a trap wdtli a full bore right 
through should be selected. 

Accessibility of the working parts is a feature wdiich 
should be looked for, as it should not be necessary to 
break joints in order to ins^Dect or renew a valve, or to 
make some trivial internal adjustment, ja . good trap for 
general engineering work should have a wide range of 
working pressure; the vital parts should be strong and 
not liable to corrosion, thereby ensuring, to some extent, 
a small outlay for maintenance in the renewal of parts. 
The valve-operating levers, etc., should be relieved of 
strain as much as possiljle, as otherwise it would l;)e well- 
nigh impossible to obtain anything like a sensitive action. 
When the valve is opened against steam pressure it should 
always be relieved by a spring or some other suitable 
device. 

To fulfil its duties proj^erly, a trap, beside being very 
^sensitive, should also remain wide open when cold, tliere])y 
enabling the steam pressure, when first turned on, to expel 
all accumulations of water and air from the pipes ; other- 
wise very serious waiter hainmer and rents may occur, due 
to the accumulation of 'cold water suddenly receiving tlie 
impact of live steam — the true cause of many an accident 
to life and property. • 

Should it be necessary for a trap to discliarge aliove its 
own level, as in mine or marine work, an allowumce of 
2 ft. per pound of steam pressure is a safe wMirking figure ; 
in such a case a non-retum valve should be fitted 
immediately on the discharge side of the trap. In laundry 
w'ork steam traps are often arranged so as to return the 
winter of condensation to a tank situated somewhere above 
the ground level, the water being used again for other 
purposes. An ingenious arrangement of trap and 
discharge, ivhereby ivater is again returned to the boiler 
against steam pressure, is described on page S3. 

Summing up l^riefly, the functions of a good steam trap 
are threefold: (1) The removal of all condensation water 
from any point in the system ; (2) to do so without wasting 
any steam ; and (3) to do so without requiring constant 
attention at the hands of the engineer in charge. 
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It is no easy matter to lay down linrd-aiid-fast rules for 
the classification of traps. Undoubtedly the best plan is 
to base their classificatiDn upon the iDrinciples of their 
working, and this is the method I propose to adopt here, 
as follows : — 

Those wliich depend for their working upon — 

CldSH 1 . — The differential expansion of metal rods or 
tubes, or a coinbination of both. 

ClasH 2. — The action of a float or bucket operating a 
valve. 

The Thermostatic Prixciple. 

Glass 3 . — The aetion of the Bourdon tube. 

Class Jf .. — The action upon a corrugated metallic cham- 
ber containing a volatile fluid. 


Glass 5 . — Differential water pressure. 
Class 6. — Return-feed systems. ^ 




CHAPTER 


library 




Expansion Stbam^'rj^'s 

Class 1, — Those which depencfSQ^t^i^ 
upon the differential expansion or^coijjtV 
metal rods or tubes, or a combination of both. 



It is a well-known fact that all metals expand or con- 
tract due to variations of temperature; these expansions 
are both cubical and lineal, though it is the latter we 
have to deal with here. 

Take, for instance, a brass rod, and heat it in a flame. 
You will see no appreciable increase in its length, althougli 
an actual increase has taken place, and were you able to 
measure this increase with a fair degree of accuracy by 
methods already familiar to even the youngest physicists, 
you would find tliat the actual increase was directly ]iro- 
portional to the rise of temperature of the bar, and also, 
upon cooling down again, the brass bar would obey 
precisely the same pliysical laws as regards its contraction. 
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finally assiiniiiig its initial condition. With the methods 
resorted to in order to measure these actual increases or 
decreases we need not enter, sufficient to say is that by 
more or less elaborate instruments it is possil)le to prove 
that the increase in linear expansion or contraction is 
directly proportional to the rise or fall of temperature, 
from whicli we obtain for eveiy specimen of metal a figure 
known as the coefficient of linear exiiansion, which ex])resses 
the actual inci-ease or decrease per unit lengtli per degree 
rise or fall of temperature. 

The discovery by a French chemist, M. Guilleaunic, of 
an alloy of nickel and steel 36 per cent nickel and 6 1 ])er 
cent steel, provided us with a metal alloy having an 
extreniel.y low coefficient of expansion, which, from the 
table following, is seen tO' be about ten times less than tliat 
of iron. This special alloy, beside being used to a great 
extent for instruments of precision, has been employed 
in steam-trap design, the most notalde instance being in 
the trap known as Granger’s, a description of which will 
follow shortly. 

The following is a list of the coefficients of linear expan- 
sion of some of the most important metals used in the 
manufacture of steam traps: — ■ 

Iron 0-0()()013 

Copper 0-000017 

Bra^s 0*000018 

Steel 0*000012 

Nickel steel 0*00000133 

From this list Ave see that those early designers wlio 
employed differential expansion as the principle npoii wliich 
their traps Avorked Avould naturally choose the tAvo metals 
having the Avidest difference in their coefficients, |)rovided 
they could at the same- time retain their tensile strengtli 
under moderately high temperatures ; that is, lie Avould 
choose steel and brass, the coefficients of expansion of 
Avhieli are 0*000012 and 0‘0000'18 respectively, or in the 
ratio 7 to 10 nearly, A\diere 70 per cent of the actual 
expansion Avould be mutual, leaving but 30 per cent for 
operating the discharge valve mechanism. 

The idea of employing differential expansion — tliat is, 
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tK© rate of increase of difference of expansion — has pro- 
vided a type of trap possessing several extremely interest 
ing features, chief among which are its simplicity and the 
irresistibility of the expansion. Thermal expansion, how- 
ever, although affording an irresistible force — ^limited only 
by the strength of the material used — for operating the 
valve, is.veiy small, unless rods or tubes of proportionate 
length or levers for miiltijolying their expansion are em- 
ployed. This point has been very successfully coped with 
l)y designers, as the followingi descriiitions will make 
evident. . 

The following eight traps are typical examples illus- 
trating the principles of Class 1 : — 

(1) Messrs. Holden and Brooke’s trap. 

(2) Messrs. Ogden’s annular trap. 

(.‘5) Mr. W. A. Granger’s trap. 

(4) Messrs. Geipel and Lange’s trap. 

(5) Messrs. Royles’ trap. 

(d) The Columbia. ” trap. 

(7) The Reliance “ trap. 

(8) The "''ArctO'S” trap. 

It should be noted here tliat whereas some writers on 
steam traps would not consider at least three of the above 
traps as coming under the heading of differential expan- 
sion,” preferring to call it “controlled expansion,” the 
writer can see but such a slight difference in the actual 
meaning of these two terms when applied to steam traps 
as to sufficiently justify him to classify them all under one 
head. 

We will now descril^e tlie moclm operandi of the above 
eight traps, drawing particular attention to any out- 
standing features. 

Messrs. Holden and Brooke’s (1903 Pattern) Trap. 

Tins trap, a section of which i.si shown in fig. 4.-, has 
many interesting and original features, and on the whole 
is very efficient and reliable. It consists mainl}^ of a 
hollow tube A, liaving at one end a valve-box arrangement 
B, and at the other end a rocking piece J, the two parts 
B and J l)eing connected by tavo solid rods R and Rh The 
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action of the trap is as follows : When the tube A is full 
of live steam it is expanded, holding the two parts B and J 
apart. Immediately Avater of condensation appears, being 
cooler than the steam, the tube A contracts, drawing the 
two ends together. This action tends to compress the two 
solid rods K and Kh Thus the upper rod E, presses on 
the lever D, which actuates the valve E and permits the 
water to escape. The rod R\, acting on the rocking piece 
J, adds its own relative motion to that of E, thereby 
practically doubling tlie movement of the lever D. When 



discharge has taken place and live steam enters the trap, 
the tube A expands, thereby releasing the pressure on the 
lever D caused by the rods E and E^, thus allowing it to 
rise by virtue of the spring D and the steam pressure 
behind the valve, which re-seats itself instantly. M is 
an adjustable screw and lock nut used for regulating the 
discharge, and T is a lever, which, upon being depressed 
by hand, alloAvs steam to bloAv through. The main 
function of the sj^ring B is to always keep the rod R in 
the little cup foamed for it in the lever D. 
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One of the most interesting features is tlie slia|)e of the 
valve, which is best seen on reference to fig. 5, an enlarged 
sectional view of the valve head. This valve has been 
designed wuth a view to prevent dribbling., for, as will be 
seen, it is provided with a cone or extension, which, wdien 
closed, nearly fits a similarly-coned hole above the valve 
seating proper. Owing to its slower angle, this extension 
opens very much slower than the main valve, and thereby 
practically prevents the trap from discharging until the 
valve proper has been moved suHiciently off its seating 
to prevent dril)bling or cutting of the valve face ; also the 
fact of the valve Juiving to be forced off its seating against 
steam pressure; it requires a somewhat greater force to 
commence to op^eii it than is required once it has moved, 
as, immediately the valve commences to open, the pressure 
on it w'ould decrease, allowing the lever D to suddenly 
overcome the resistance and open the valve to its full 
extent, so that by this means also dribbling is guarded 
against, and the action of the valve becomes a positive 
stop ” and start ’’ action. 

For a trajD working upon the principle of expansion it 
has a very Avide range of working pressure without requiring 
adjustment. The makers claim this to be about 1201b. — • 
that is, from ‘5 lb. to 125 lb. say. The writer has never 
had the opportunity of testing this within such wide 
limits. The trap is very sensitive to small differences 
of temperature, a difference of but 7 deg. being sufficient 
tO' cause it to blow, for it may l^o made to instantly 
discharge by pouring a little water on the tube A. 

The valve is easily renewed or inspected by unscrewing 
the cap L, fig. 4, and, as well as possessing but few work- 
ing parts, the valve always remains wide open when cold, 
w^hich, it wall be remembered, is a very desirable feature. 
In common with most traps of this class, it works well 
in almost any position, and is capable of delivering againvst 
a head. 


Ogden’s Annular Steam Trai\ 

Fig. 6 is a section of Ogden’s annular steam trap, and, 
as will he readily seen, its design is very similar to that 
of the trap just described, for it embodies precisely the 
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same j^rincijDles ; there is the brass tube and the valve 
operating rods and lever applied in a similar maimer. 
However, the trajD contains several characteristic points, 
which cannot fail to ]3e of interest, chief among which is 
the valve, which is of a decidedly unique design. The 
•slightest mechanical movement— -due to the contraction 
■of the central tube — being transmitted to the valve is 
■sufficient to cause it to open slightly and allow a little 
water to pass, which commences the discharge, with the 
result that the escaping water, passing the annular faces 
'on the valve — ^clearly seen in fig. 6 — at a somewhat high 
velocity, causes it to pojD open full bore, or many times 
wider than the rod and lever mechanism is capable of 
•doing under fine conditions of 'working. Directly all the 
water is discharged, and as soon as steam attempts to 
pass, the spring load shuts the valve with a snap, the 
action being accelerated on. account of the reduced 
momentum of the steam, which does not have the same 
action on the valve faces as the discharging water under 
pressure has. This independent movement of the valve 
gives the trap a much greater capacity for discharge than 
if the mechanical movement due to the tube contracting 
was the only valve opening medium relied upon. 

Since the valve at each discharge opens practically full 
bore, an extremely vigorous discharge takes place ; a 
valuable scavenging action is thereby brought into play, 
for condensed water on the sides of the pipes and vessels 
being drained, which would perhaps remain there, is carried 
along in the train of the discharge, instead of being left 
for a future and what would of necessity be an inter- 
mittent dribbling discharge. So that the discharge is 
marked by its intensity and volume, a point which almost 
entirely eliminates the possibility of dribbling. 

Another valuable feature of interest is the iron rod, 
which may be seen inside the central tube. By its use an 
annular space is provided for the water in the tul3e. This 
has a double advantage, f-or it requires but a very small 
quantity of water to fill the trap, and so proffiices a 
quicker contraction ; and also in the act of vigorously dis- 
charging it causes the discharging water to scour away 
any grease deposits from the inside surface of the tube. 


MODERN STEAM TRAPS. 


which would otherwise accumulate and destroy tlie 
sensitiveness of the trap when working* under dirty and 
[rreasy conditions. 




Ihe trap will woi’k well under fairly large fluctuations 
of pressure without requiring continual readjustment, due 
to a peculiar compensating action between the fixed spring 
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load and the variations of iDressure. The parts are very 
accessible, as in the Holden and Brooke trap, and the 
valve is easily and quickly renewed, or it may be taken 
out when slightly worn and its flat surfaces ground up 
true upon a piece of emery paper placed on a flat board. 
Adjustment is rendered possible by vaiying the spring 
load, and also l)y means of the locking nuts arrangement 
on the left-hand end of the upper horizontal rod. A blow 
through is provided for in the usual manner. 

Granger’s Steam Trap. 

This trap, as -shown in tig. 7, deserves a much greater 
share of patronage than that which it already receives, 
for, in the opinion of the writer, the design is a distinct 
mechanical success, esj^ecij-flly when employed with high- 
pressure steam mains. It consists of a brass tube K K, 
liaving gun-metal fittings at either end, and a bar A C of 
nickel steel fixed at A. As mentioned previously, this 
nickel-steel bar has an extremely low coefficient of expan- 
sion.. so that the distance from A to B, the fulcrum of 
the lever L, remains practically constant through a very 
wide range of temperature. Now, when the body of the 
trap expands, the lug H, which is a. loose fit, slides along 
the rod A C, transmitting its motion, by means of the 
stud R E, to the lever L, by which it is multiplied four 
or five times before reaching the valve V. 

The normal position of the brass tube K K — that is, its 
position when full of live steam — is so that the valve V 
is hard on its seat; however, when water of condensation 
accumulates, it contracts, so that the lug H slides along 
the rod AC towards tlie left. In so doing its motion is 
tiunsmitted to the lever L through the stud R E, at the 
same time being multiplied four or five times before reach- 
ing the valve stem at G. As soon as all the water present 
lias been ejected, the tube K K fills with steam and 
expands, pushing the lever L to the right, and closing 
the valve. 

A great feature of this trap is the balancing of the 
valve l 3 y means of tlie spring S, which will be seen better 
on reference to fig. 8. This spring counteracts fully three- 
quarters of the pressure on the back of the valve, which. 


IS 
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in cases where high pressures are used, acmounts to no 
mean trifle. Take, for instance, a trap with a fin. valve, (i 

working with a pressure of, say, 200 II3. per square inch ,* ■ 

then, if the valve be entirely unbalanced, the dead pressure 



upon it would be about 881b. This pressure would be 
transmitted to the stud R E, and owing to the leverage of 
the lever L the actual force acting on the stud R E would 


GR.\N(iERS K'l'EAM TRAr. 


19 


ainount to neaiiy 440 lb. tensile. Under such conditions 
tlie trap would experience abnormal strains, and a sensitive 
action would be well nigh impossible. It is here that the 
value of the spring is felt, for, as mentioned, it relieves 
the valve of three-quarters of the pressure duo to the 
steam ,* so that this enormous strain of 440 lb. acting on 
the stud E E is thereby reduced to something* in the 
neighbourhood of 501b. or 601b., whereas the force 
required for opening the valve is not in the least 
diminished. 

Dribbling is effectually obviated in the following 
manner: As soon as the valve has moved but slightly off 



its seating, owing to the contraction of the brass tube 
K K, it then opens suddenly, partly on account of the 
relieved pressure on its face, and parti}’' due to the action 
of the spring S and the slight elasticity of the nickel-steel 
rod AC. After the water lias been ejected the subsequent 
expansion of K K, combined with the action of the spring 
S, suddenly draws the valve back on to its seat with a 
snap, so that the desiralile form of discharge is obtained- — 
namely, puffs. 

As this type of trap depends for its successful working 
almost entirely upon temperature, and a.s also the tempera- 
ture of steam varies with the pressure, it is obvious that 
Granger’s trap and all other traps belonging to this class 
will not work so well when subjected to varying pressures. 
For instance, imagine a pressure fluctuating between, say, 
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a. ninxiinum of 201) 1I», and a. nilninnim of 20U). in a fi'w 
Jiotirs ; il» is obvious that, imdor snob coiMlil ions, wldrh 
r(‘j'r(‘S(‘nts a dilV(‘i inna* of ((‘tnporal uri‘ vai\vin<„*; as much 
as InOdc'^'., an (expansion trap wlnm S(‘t. lo \voi“k al I lie 
low ]>r(‘ssinM‘ <‘oulil nol. possibly <loal clb'cl ua lly wiih llu^ 
liiij;'h pri'ssun* wilboul. havinp; lo b(* cimlinually l•(s^djlIsi cd, 
a coursi‘ \vhi(*b is pra.clically impossilihu Ilowt'Vcr, Mr. 
(lran;j,'(‘r has inicoduced an ad<{i(ional iinpi’ovtmuMil. in 
ili<‘ form of an aulomahh* j)i’t*ssnr<M‘nmp(''nsat in<»: y(sir for 
uso wilh his trap, which vauT easily p;<‘l.s ovau’ (his 
dillic.idly. 'Phis iillin‘»: is ropresmd (sl in 11*';. 7 by tJn^ 
ilotbsl iim‘ V N .1, and is also scon tmlarp.'ud in li‘»\ h. it, 
consist, s of a. pluiijjctu* N working: in a cylinder V, the bottom 
of which is in <lire4‘t (S)mmuni(ai.tion with tlu‘ stisun prcsHUi’t*. 
throuj.],'h th(‘ passa»»’<‘ X, so that. tin', pist.on, which is lu^pt, 
down l>v n sprin<.»:, ris(‘s or falls aecordiuji^ as (be. piH'Ssuro 
iluctuatos. As (h(‘ piston rises, in so <loin,!Jc it by ims'ins 
of ih(‘ arm ^dv<‘S a partial I'ofation to tlu^ stud .1 H, 
lijj,’. 7, for whi<‘]i tin*- lup; N ilum forms a nut (tlu^ nut H 
la'iiijL*;’ abs(‘n{ wlum tbis aiklitional year is litt{Mi). d’he. 
(dfetd. of this partial rotation is to slip:htly mov(‘ the 
stud longit udinally towards the hd't , l.lius pusbiny I In* hwer 
I; in ilu^ same* <iireetion, ainl tluuadiy causiny tin** valv<‘ to 
op<^n somc'what. lal<*r than it woidd umhu' prt‘vious e.on 
<li(ions. 'to iliusirat(‘ this tin* following example’ will la*- 
\is<d’u! : Suppose that, t lu* (litTertmee of pressma'at. any instant 
from that. <‘xistiny a b‘\v monumts beforehand r<‘Suli(Ml in 
K K beiny subjtotiMl i<» a t(‘mp('ral ma^ at whi<’li <lisehary<' 
would tak<' place of, say, Ihtldey. rise, thim tlu^ lenyth 
of K K would be coriavspondinyly inciasastMl by O’tlOOObS 
multipliisl by tbe* lenytl^ ‘d K \\ multiplied by l(>() that- 
is, about, one twentieth of an inch so that, tin* stnd K, M 
wiuihl !)(' one t.\v<*ntielh of an inc.h too far towards llu* riylit, ; 
but. wer<^ a presstnaM'onpauisat iny year littisl the piston N 
wouhl ris<‘ to the position (,>, tiy. h, ami thus <‘ause ilu' 
stud \l M to shift oiH‘ twentieth of an Inch to the* hdt,, l.lHuar- 
by hrinyiny it Imck to its oriyinal rt la(.iv(‘ posit, ion. ddds 
dinumsion is not. siimdly c.orrtad, since the valv<> seat its(dl 
would niov(' sliylitly to l.ln^ riyht, and (amH<‘<jU(‘ntly tlu^ 
l)a(dvward moxuamml of UK ouyhl to be sliyldly b^ss than 
om^ twentieth of an inch. 
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To obtain access to the valye for the purpose of re- 
grinding, it is only necessary to remove the plug P and 
insert the grinding powder, rotating the valve by means 
of the hand wheel W. When grinding in the valve, the 
lock nut E should be slacked out, so as to disengage the 
lever L. If it is necessary to remove the valve, the plug 
1) at the further end may be taken out and the valve 
pushed through. In common with most traps of this class, 
the valve remains wide open when cold. 

Mbssus. Geipel and Lange’s Steam Tbap. 

Of all trapsi working upon the princi 2 :)l 0 of expansion, that 
patented by Mr. Wm. Geipel as far back as 1864 is at once 
the most ingenious and the simplest on the market, for he 
was the first designer to hit upon the exceedingly simple 



Fio. 9.— Automatic Pressure Conij)eiisatiny Gear on Graiig-er’s Trap. 

idea of utilising the geometrical i^roperties of the isosceles 
triangle whereby the differential expansion of the two 
sides, combined with the peculiar jtroiDerties of the triangle, 
is employed to operate a valve. 

Briediy, the system consists of two metal tubes of iron 
and brass respectively, so placed as to form the two sides 
of an isosceles triangle, the base of whicli is a iixture, whilst 
the apex is free to move in a direction i3ractically at right 
angles to the direction of the linear exjiansion of the 
tubes. By this means the actual difference of lineal ex 2 :)aii- 
sion is multi jDlied about ten times, without the intervention 
of multiplying levers of any description. 
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Fig. 10 sliO'WS a part section of tlio trap. The lower or 
brass pipe constitutes the inlet, whereas the upper pipe, 
which is of iron, forms the outlet. These two pipes are 
placed in an open work-box frame, so as to forni the two 
equal sides of the isosceles triangle, the valve D being the 
apex. When water of condensation is present in the brass 
inlet pipe, ])eing cooler than the steain, the pipe contracts, 
and in so doing drags down the apex ot the triangle, thereby 
displacing the valve and allowing the pressure to expel 
the accumulated water. As soon as steam appears the 
inlet pipe expands, raises the valve scat, and closes tlio 
valve. 

For ordinary use on land, and for work where the steani 
pressure does not vary to any great extent, the drdiaary 
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Fto. 10.- The Goipcl Trn,i>. 


type of this trap holds its o-wii, and receives a very fair 
share of patronage. But in cases where the pressure is 
liable to tremendous fluctuations, as in marine ^vork on 
battleships, etc., in order to conqDly with the exacting 
requirements of the British Admiralty, where the pressuro 
may be anything from that of the atmosphere to 300 lb. 
1301* square inch, or over, Mr. Wm. Geipel iset himself, with 
great success, to design the Admiralty type Geipel steam 
trap, which complies exceedingly well with the apparently 
anomalous conditions thereby entailed — namely, to take 
extreme cases, the Admiralty require a trap the valve of 
which is to remain tight at every steam pressure from 
atmospheric pressure to 300 lb. per square inch, and at 
the same time to discharge water as quickly as it is 
formed ; that is to say, it must hold steam at a tempera- 
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rc -of 220 deg. Fall., and yet discharge water at 410 deg. 
ill. Obviously the ordinary type of G-eipel trap alone 
)ulcl be out of the que>stion for such use; but by means 
a- very simple pressure-compensating fitting, whereby 
o varying steam jDressure acting upon a flexible diaphragm 
ndersi the trap automatically self-adjusting. Fig.^ 11 
ows a Oeipel trap of the Admiralty type, and it is a 
JTlcient testimony in itself of its efficiency to state that 
o British Admiralty have adopted this trap almost 



xdusively as being the one wliiclx best complies xvith 
)o rigorous conditions — inseparable from (^vernment 
oecifimitions— under xvliicli a. steam trap could possibly 
■ork Tlio action of the expansion members is the same 
s in the ordinary type, but to overcome the pressure- 
iu:tu:itiiig difficulty the hand adjustment hy means ot the 
uts A, fig. 10, is replaced by a collar, which is operated 
u bv a diaphragm subjected to the pressure in the steam 
ipes. As the movement of the valve seat at the apex 
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increases as tlie temiDeratur© increases, acljustmeiit is ob- 
tained in tlie ordinary type trap by screwing down the 
nuts A for higii-j^ressure regulation, and slackening tlieiii 
for lower pressures. Now, as will be seeai on reference to 
fig*. 11, the vaiying j^ressure in the main steam pipe is 
transmitted to the diaphragm chamber through a by-pass, 
so that the collar, being controlled by the motion of the 
diaphragm, depresses the lever when the pressure rises, 
and allows it to rise when the pressure falls. 

As an instance where the Geipel Admiralty trap has been 
adopted with marked success, we may cite the case of 
steamship Ropton, whose engine' power was increased from 
847 to 903 horse power. Similar results Avere obtained 
by Professor Weighton at Newcastle-on-Tyno. He found 
that the use of these traps increased tlie power of an 
engine by 5 per cent, and at the same time reduced the 
steam coirsumptiou i:)er hour by 5 j^er cent. 

Among its good points, the valve is easily inspected or 
renewed withont breaking joints, the valve is wide open 
when cold, and a. direct bloAv through may be obtained 
by depressing the lever by liand, an extension being 
sup'plied for the purpose. Mr. Geipel, regarding expansion 
steam traps, noted that the valves did not always close in 
a steam-tight manner after having been in use for vsorne 
time, because the wear on the seat was not always uniform. 
The axis of the valve being irsually at right angles to that 
of the expansion member, the expansion not only opens 
the valve, but puts side pressure on the spindle. He there- 
fore took out a patent for an expansion trap in whicli 
the valve spindle is placed in an inclined position, so as 
to prevent the possibility of this side pressure. 

The method of carrying this into* effect is seen in fig. 12. 
The valve case a, valve e, and spindle f are inclined to 
the centre line xx between the expansion tubes he, and 
to the length of the trap from d. The arm g of the spring- 
controlled hand lever g h is also set so that the valve spindle 
normally abuts upon it at right angles, and there is then 
practically no motion between the contact surfaces when 
the trap opens and closes, this overcoming all tendency 
to produce a tilting a-ction on the valve e. For a trap of 
the size gh^'en in the illustration the angle of the line of the 
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the valve case to the trap frame. By means of a bell- 
crank lever with a pawl affixed to it at its upper end 
a slight turning movement is given to the valve each time 
an expansion and contraction takes place. 





Mr. Geipehs latest improvements are always of interest, 
for his experience in designing steam traps has made his 


Fig. 13. 
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iiaine familiar to all tliosc interested in tlie sulijcr.t. Jlis 
very latest improvement consists of a, tli-oroii^ti re-arrango 
meiit of the discharge valve mechanism of the oi’dinary 
tyi^o of trap bearing his name. lie has called tins new 
type the “ Rapidity’’ Cleipel stea,ni trap, and claims iln-. 
following improvements : — 

(1) a larger valve ai’ea, and consetpiently a more' perfect. 

discharge ; 

(2) A means wliereby the valve tends in re-grind it.s 

face at each dischargti.; and 

(3) A means whereby the noise, strain, and oilun; d('le- 

terioust elfects of a. l-oo rapid dis(harg<^ at liigh 
pressure is decreased l)y an automatic throttling 
device. 

How far the addition of these improvenmuts has. alttnasl 
tlie general appearance of the disehai’ge mt^clianisni of a, 
standard Geipel may 1)0 jiidgaMl l)y ndeiamcM*. to hg. 13, 
in which it will bo seen that the eonvei’se arrangement, of 
tlie brass and iron tubes is employed ; the brass inlet pip('. 
now being situated at the top. This arrangenumt. p(‘rmit.H 
of a much larger valve area being eim])loy(Ml, for, as 
shown, the valve is arranged in such a manner that it is 
held on its seat by the steam pressure, which also is the 
converse arrangement, for in ])r(wious types t.he valvas 
closed against steam pressurta which had t;o la'- ovcaaunm^ 
before the valve could open for a, dis(‘.hargi\ 

When the pressure lieliind a discilnirgo is ta')nsiderabl(s a. 
great deal ol; noise, strain, and (adding atil.ion is std np, 
which is ])ound to have a most dciltd.oi'ions ('trcct u|)on th<i 
tra]> as time goe.s on. To (hsstroy tins aid.ion without 
impairing the discharge's capaeaty wluai working at: low 
pressures lia,s always pres(mt(‘d a. problem of sonu^ ditlh 
culty, the usual ])i*a(d.i(‘e Iniving Ix'cai -io- choosi'' upon a 
discharge valve area- which would be c.ahadaU'd to giv(^ 
a fairly good all-round (vnicieiK'y when, working with any 
steam ])rc's.sur(^. This method, whilst sm-viciaibliN is by no 
means perfect. To overcome . the difficulty Mr. floipel has 
fitted a,u automatic- throttling device, wln(h comes into 
action at high pressures, but not under low, so tlmt a 
full-boro discharge at low pressures and a controlled dis- 
charge at high pressure's are obtained. 
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As seen in fig. 13, the valve E is held on to its seat by 
the steam pressure combined with that of the light spring 
G. When the body of the trap is cold the valve is held 
off its seat by the spindle C, which is held in position by 
the blow’-through lever N. But when the upper or brass 
tube is expanded, due to the presence of live steam, the 
valve being subjected to the steam pressure is held hard 
on its seat until water of condensation has accumulated 
in a sufficient quantity to cause the brass inlet pipe to 
contract, •which action, being exactly similar to that of 
the ordinary type of Geipel, opens the valve and causes 
a sudden rush of water over the valve face. Tliis rush 
is instrumental in, bringing into action two very useful 
features ; for, firstly, the valve E, being loose on its 
S23indle, is forced or -wedged down against the action of 
the small sjDring G, situated immediately beneath it; this 
action very greatly increases the area of the discharge 
passage, xilso the valve, being 2)rovided with vanes, is 
rapidly rotated, which gives a tendency to re-grind the 
valve at each discharge. 

In the case of a discharge talving place at high pressure, 
in order to overcome the disadvantages due to the noise, 
strain, and other deleterious actions which would be 
brought into play, the automatic throttling device, above 
referred to, comes into action. This device consists of a 
movable bush P, controlled by a spring Q, which is forced 
-against the action of the spring by the rush or 
momentum of the discharge, thereby reducing the area 
of the passage, and consequently the velocity of the dis- 
charge. Since the height -which the bush P would be 
lifted depends upon the momentum of the discharge, it is 
obvious that this throttling device can be set so as not 
to come into action at low pressures. On account of the 
sharp blow-through which occurs at discharge, together 
with the tendency of the valve to remain well ground to 
its seat, it is claimed by Messrs. Geipel and Lange that 
this new type Geipel is remarkably free from dribbling. 

Messrs. Boyles^ Expansion Steam Traps. 

The traps manufactured by Messrs. Eoyles Limited are 
practically the simplest de>signs of the expansion types now 
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on tlic iiiarket. The illusliralioii, iig-. LI , is n, seel ion ofotn 
wliicli almost explains itselL II, eousisLs [n’iiuM’pa lly of ; 
gniMnetal tube, Iniving at its (Jontro a. valves box A eoiilain 



t> /> 
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))y two l)o\v striny;s 1) I). 'I'Iicko. how iiro rif'idlv 

oast into tlio Inaul and Uil ])ic<a-N I) I). ObviouHly, ahoulil 
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the gun-metal tube expand, the head and tail pieces would 
move in opposite directions, thereby causing the bow 
strings to move inwards at their centre, and exert a 
pressure on the valve stems at C. The discharge is 
adjusted by means of the hand wheel E, on the top, so 
that when live steam is present the valves are hard on. 
Now^ any slight contraction of the main tube would slacken 
the bow strings, and enable the steam pressure to force 
the valves outward when the discharge t^es place. The 
trap is very sensitive, and has a fairly wide range of 
working pressure. It may be easily blown through at 
any time by maniiDulating the hand wheel, the only dis- 
advantage, however, in so doing being that the adjustment 
is thereby upset; but since adjustment is so easily and 
quickly effected, this is not a point of any material 
importance. 



Fio. 15.— Royles’ lS93-type Traj*. 


xinother trap on much the same lines, but of a much 
more compact form, is the 1893 pattern of Messrs. Royles’ 
trap, as illustrated in fig. 15, where it will be seen that the ^ 

same how-string principle is adopted, but in a modified 
form. The body A of the trap is of gim-metal, and the 
bow-string bar B is of steel. The latter is firmly cast in 
position by using it as a core bar when casting the body t 

B. As will he seen, the other end of the bar passes out 
through a packed gland, being fitted with an adjustment 
nut on the outside. The bar B is slightly bowed, and 
carries at its centre the flat-faced valve C. Water of 
condensation enters through the inlet tube D, flows round 
the bow string, and out at the outlet E. Immediately live ^ 

steam appears, the body of the trap fills up, and conse- 
quently expands; the tension thereby induced in the bow r 

string pulls the valve hard up on to its seat. ! 


"‘ARCTOhi EXPANSION STEAM TRAPS. 


31 


The simplicity and low initial cost of this trap renders 
e-specially valuable for use with steam-heating installa- 
ons, as a separate trap may be set to work at each drip 
illiout running up the cost unduly. 

Aoothea* design of trap of this class recently placed on 
market by Messrs. J. and C. Hayton, of Bradford, 
ul known as the Arctos/’ possesses great simplicity and 
mjuictnoss, and has. an originality in design which cannot 
il to attract attention. It is constructed on the expan- 
aii principle, but, unlike most expansion ti’aps, it is 
led Avitli two expanding pieces of like metal, and the 
'inci])al object sought has been to obtain in a small-size 
\\\) the greatest possible valve lift, whilst obtaining a 



.xinimn of strength and avoiding the employment of 
meroiiKS accessory parts. 

A reference to the illustration will serve to show that 
5 valve lift must be considerably greater than the extent 
wlrich the bow piece on which it is supported expands; 

, in the first place, the deflection of the bow at its 
itre will be about three times the extension due to 
)ansion, and the extension of the s.econd expanding 
ce will cause a further deflection ; and, secondly, by 
i lever or toggle arrangennent shown the deflection can 
fiirtlier considerably increased. In this manner the 
)anding bow, wdiich is only about 9 in. in length, can 
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provide a valve lift equal to a direct expanding tube or 
rod from 6 ft. to 9 ft. in length. 

The trap has practically no pressure to withstand, as 
the valve is placed in the inlet and only opened for the 
escape of water. The position of the valve relative to the 
seat is regulated b}’- the thumb screw, which deflects o-r 
releases the bow piece as desired. As the expanding* pieces 
are not gripped or held immovable at either of their ends, 
any movement under expansion does not weaken their 
stability or gradually prevent them from regaining their 
original shape and position. The body of tlie trap is of 
cast iron and all the internal parts are of gun-metal. 

Of American traps coming under the classification of 
those which depend for their Avorking upon the expansion 



of metal rods or tubes, that known as the “ Colunil;)ia,” 
and manufactured by Messrs. Watson and McDaniel, of 
Philadelphia, is the only one of any importance. An out- 
side view is shown in fig. 17. Its construction consists of 
four essential parts, namely: A brass tube, which, being- 
subjected to varying temperatures, exerts the irresistime 
force of its expansion and contraction to operate a valve ; 
a chamber in Avhich the water of condensation may accu- 
mulate after passing through this brass tube ; an iron rod, 
the length of which is adjustable, controlling the motion 
of the valve by means of a lever suitably pivoted to the 
expansion memiber and acting about the end of this rod 
as a fulcrum, and a valve box with a suitable discharge 
A^alve. 


“COLUMBIA’^ EXPANSION STEAM TRAP. oo 

Tlie water flowing in at tlie top point, marked “ Inlet,”' 
passes through the brass tube into the cast-iron accumu- 
lator, wdiich forms the body; and in common, with other 
types of expansion traps, so long as water is passing in a 
siiflicient quantity the valve remains open, but directly 
live steam appears at the inlet the expansion member 
rapidly expands. Now, being fixed to the body of the 
trap at the point farthest from the inlet, it is obvious, 
that it (the brass tube) must expand in the direction from 
left to right, as seen wdien looking at fig. 17. This actioir 
brings the valvenDperating parts into play ; for the lever- 
connecting the expansion member to the valve stem is. 
canted about the end of the centrally-situated iron rodi 
as a fulcrum; this action obviously multiplies the amount, 
of expansion about four times at the other end of the- 
lever, which action closes the valve. 

The spring at D is a safety device for the protection of 
the parts from the enormous strain which would be set 
up in the event of a considerable increase in working; 
temperature. For if the valve was set so as to close* 
before the expansion member had fully expanded, any* 
further expansion w^ould only cause the lever to compress- 
this spring, and thus obviate any of the undue stress or 
buckling strain which the trap would otherwise experi- 
ence. 

The lever A is a veiy handy means of blowing through 
the valve. It is also obvious that, owing to the bulk of 
water in the iron body of the trap, between tlie expansion 
member and the outlet, that the valve is well protected,, 
and the possibility of dribbling and the wasting of steam 
is reduced to a minimum. 

A new expansion trap of British manufacture, and one 
\vhich has not been upon the market very long, is that 
shown in fig. 18. It is veiy similar in appearance to that 
of Messrs. Royles’ design ; it entails many points of 
interest, and on the whole bids fair to prove quite a 
reliable and simple trap, and one which well merits a 
description, if only on account of the unique and original 
method of so arranging that the strain due to the working 
pressure and that due to the irresistible force of 
expansion work, as it were, against each other, thereby 
4 ST 
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tending to maintain a state of equilibrium, and also 
making the system automatically compensate for mode- 



rate yariations of working steam pressure. Its construc- 
tion consists of a solid-drawn brass tube, screwed at 
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either end to take the end pieces to which the controlling 
membersi are attached ; these members consist of a pair 
of tinned-steel wires, varying from in. in the smaller to 
in. in the larger sizes of the trap, there being six 
standard sizes. The central part of the trap is a strong- 
bronze casting, and contains the discharge valve. The 
action, when in use, depends upon the alternate expansion 
and contraction of the central brass tube; the tinned 
wires performing a similar function to that of the bow 
strings in Hoyles’ design. An interesting feature is that 
the pressure and the temperature work against each other 
and tend to balance; for, upon observing the point of 
inlet to the trap on the rightr-hand side, it will be seen 
that the pressure in the system being drained is constantly 
tending to open the valve, whereas, when properly 
adjusted, the expansive force is exerted by the central 
tube; which force, transmitted to the valve through the 
agency of the tinned wires, has a corresponding tendency 
to keep the valve closed; this being so, it is obvious that 
a reduction in pressure, together with a corresponding 
decrease in temperature, would not upset the adjustment 
of the wires, provided the drop in pressure was not con- 
siderable; for, together wdth the balancing effect men- 
tioned, the tension of the wires — which, being of steel, 
admit of flexibility — also tend to decrease proportionally 
with the pressure of the steam acting against the valve; 
but should the pressure rise much above that at which 
adjustment was made, the extra expansion in the tube 
would be absorbed in the elasticity of the wires, and 
a greatly increased inward pressure would hold the valve 
tight against this increased steam pressure. It is claimed 
by the makers — the Reliance Engineering Company, of 
Woodley, near Manchester — that the parts are so pro- 
portioned that the amount of contraction of the central 
tube is multiplied twenty-five imes at the valve seat ; and 
this ensures a wide discharge opening, which, as pre- 
viously mentioned, tends to keep tlie valve and its seat in 
good condition, and prevents dribbling. 
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CHAPTER III. 

FIvOAT-OPERATED StEA^I TiiAPS. 

Class 'J, — Those which depend for their working 
upon the action of a float or bucket operating a 
valve. 

riie veiy simplest type of float-operated steam trap is 
that shown in fig. 19. It consists of merely a float and 
box ; the action of the float in rising uncovers an opening 
in the bottom of the box, through which tlie accumulated 
water is expelled. This is a very simple arrangement, 
and were it not for the fact that it is essential to employ 
a very large float to obtain anything like a reasonable 
size of valve opening, the idea would be more generally 
employed, especially under low-pressure conditions, if 
only on account of its extreme simplicity. Rut simplicity 
must go hand in hand with reliability, otherwise a system 
would be doomed to failure. 

The inlet being at the top of the trap, the float is sub- 
jected to' the full pressure of the sifceam in the apparatus 
being drained, which pressure would be depended upon to 
hold the valve hard on in the presence of live steam; 
however, when the water accumulates, before the valve 
can open, the buoyant effect of the float must overcome 
the pressure acting upon the area of the valve opening, 
wdiich, to cite a case of a trap> working under, say, 1201b. 
pressure per square inch, and having a valve, say, J in. 
diameter, would be about 6‘5 lb., which, together with 
the weight of the float itself, would have to' be overcome 
by this buoyant effect before a discharge could take place. 

Now, this difficulty might be got over by employing a 
large float; but this \vould be of little advantage unless 
we could also increase the area of the discharge opening, 
A little thought, however, will soon convince one that 
such an idea would only be practicable in conjunction with 
a very large float, which would be quite out of proportion. 
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and at tlie same time would necessitate a somewhat 
expensive box. 

A move in the right direction is shown by the illustra- 
tion of the simple type of float arrangement in fig. 20. In 




this arrangement the upward force exerted by the float, 
when the body of the trap isi full of water, is multiplied 
by a system of levers, in such a manner that the force 
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lifting* the valve is about live limes that exerlisl by IIk^ 
float. This arraiigemeiit. has ]U'ov(h 1 siuujessriil, with 

moderately high pressure. A point to be uotieiMl is that, 
the valve would bo protoided, on aeeouu't of lln*- lioat 
l)eiiig in sucli a. position Unit Mn' valve- would ht'- eh)S(‘d 
before the body was completely em[)ty, ([nu’(‘by propMd ing 
Ihc valve under n water seal. 

Another method employing Icnnu’s for I1 h‘ mull ipliea I ion, 
of the float effort, is shown in lig. 81, which is llu*- me! hod 
adopted by the Davies Kegulator (ompany, of (hieago, 
and by which moans a e()m|>aral ively larg(‘, valvt^ opening 
may bo obtained in coiijunelion with a. small lloai.. On 
eitlier side of the ro't‘king arm 4ire> ))ivot(Mi tin*' <iiseharg«' 



Eiu. HI. 


valves, the one opening inward and Mn^- oUkm' mii ward, 
which, being of the sanio Nizt\ are- UuMad’ore balaneed for 
steam pressure. Ileuce tlu^ hirce (vxtn'ted by the» lloai. 
when the body of the tra[) is full luicd oidy bo Kullieiont 
tO' overcome tlie small junount of frict ion at the pin joints 
of the lever. 

Fig. 22 shows another iiudhod of o-htainiug a multipli- 
cation of float effort. This also (suploys a bahunuMi valve. 
This method i,a adopted by tlu‘ Jolm Davies (tHUpany, 
of Chicago. Again, fig. 23, which is a section of (lie 
McDaniel improved steam trap, shows a Htill simpler, and 
at the same time a much less expensive, method (if obtain- 
ing a multiplied float effort at tlu' valvi^ spiudhs 
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For simplicity of design and freedom from complication 
the float or bucket type of trap has few rivals. It is true 
that their valve-closing forces are by no means so powerful 
as those of an expansion trap ; but when the reader has 
studied this class he will see that such powerful forces are 
not by any means so important a desideratum here as 
they are in expansion traps. In fact, in the majority of 
cases the forces are quite powerful enough without being 
too much so, for it must not be lost sight of that where very 



big forces are brought into play the working parts must 
be designed to cope with them without fear of failure 
due to overdue strain or buckling. But with the amount 
of thought expended upon this point the valve-closing and 
operating devices are every bit a.si good and sometimes 
better than those of other types of traps. 

From the nature of its design a float or bucket trap is 
not quite so efficient as are expansion traps, for the very 
principle involves the continual condensation of extra 
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steam in order to operate the float. The above statement 
may also be easily demonstrated by placing the hand on 
the body of the trap whilst working. A great drawback 
is the fact that the body of the trap must always be full, 
or nearly full, of water, which is very liable to freeze when 
not in use, especially when the trap is placed in an expnse<l 
position, a fact which would not make itself evident until 
actual damage had been done. 

One often hears it stated that trails of this class are 
liable to explode, or, rather, burst. Such accidents, 
unhappily, have occurred, but never can it be said that 
the trap was entirely to blame. Perhaps if men, when 



Fig. 23. Section of the McDaniel Improved Tnvp. 


placed in charge of traps, were thoroughly instructed and 
intelligently comprehended their principles, instead of 
looking upon a trap as a fitting capable of taking care of 
itself indefinitely, without as much as- an occasional blow 
through, there would undoubtedly be much less undeserved 
scandal laid at the doors of bucket and float traps than is 
the ciisitoin o-f the salesman wlien dealing in other tyjoes. 

They are almost entirely independent of boiler pressure, 
and entirely so from variations of temperature. Hence it 
is not necessaiy to fit pressure compensating gears or the 
like, a fact which makes every individual trap capable of 
a very wide range of adajDtion. They may be set to 
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discharge against a head, when, of course, a check valve 
should be fitted on the delivery side. 

O'f traps coining under this class the following may be 
mentioned and afterwards described as being typical 



Fia. 24. — Laucastor Steam Trap : Old Type— Section. 


examples, each having its -own characteristic features and 
points of material interest: — 


Float. 


(1) The “ Lancaster ’’ Trap. 

(2) The “Nightingale” Trap. 

(3) The “ Syphonia ” Trap. 

(4) Wright’s “Emergency’' Trap. 

(5) Wright’s “Victor” Trap. 

(6) The Williams Steam-operated Trap. 


The Lancaster Trap. 

The immense sale which this trap enjoys is a guarantee 
in itself of its general excellence both of design and 
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principle, for it is perhaps the most popular float trap on 
the market. It is made in a variety of forms to suit 
individual cases. For instance, in figs. 24 and 25 it is 
seen Avitli a spherical ball float, whereas it is also now- 
made with a long cylindrical float (figs. 26 and 27) of 
much the same volume, with a smaller box, but possessing 
special advantages under high pressures. They are also' 
made with feet projecting fix)m the side or bottom, which 
make them handy for marine work, for they may be bolted 
to the deck or bulkhead, a.s desired. 

The design is extremely simple, for it consists mainly 
of a float E, having a small hole at the bottom, and a 



Fig. 25.— Lancaster Steam Trap : Old Type— Plan with Cover Removed. 

pipe passing down its centre, this pipe having a deflecting 
bell N on the top for Reflecting the discharge, so that the 
cover may be removed and the working partes examined 
whilst in use. The copper bailor cylinder E is connected 
by an elbow pipe to a hollow quick-threaded screwed 
spindle, having at its end a valve, the latter being opened 
and closed by the mere rising and falling- of the float. 

The action is equally simple. For the purpose of 
description, which will apply to both types, we will assume 
that the ball has fallen to the bottom of the trap. The 
valve is then wide open. All the Avater that may have 
collected in the system being drained "flows through tlio 
hollow spindle and elbow pipe into the ball float, up the 
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pipe, when it impinges upon the deflecting bell N, and 
away to the outlet. Provided there is an accumulation of 
water present, the ball I'emains at the bottom of the trap 
until steam appears, when the water in the elbow jDipe 
and float is swept out, steam taking its place. Now, the 
stearn^ being so much lighter than the ejected water, the 
float is rendered buoyant, and immediately rises to the 
surface, and in so. doing rotates the hollow quick-threaded 
spindle, and thereby closes the valve. The steam 
impiisoned in the float rapidly condenses, allowing water 



Pio. 20 -Lancaster Steam Trap : 1903 Type— Sectional End View. 


to flow ill through the hole supplied for the purpose, thus 
aestioying its buoyancy and causing it to again sink. If 
111 the meantime <any water of condensation has formed 
drained away, it immediately flows 
into the float, and the same cycle of operations is repeated, 
ilowever, if there is no water present, that wliich has 
already gained admittance to the float through the .small 
hole IS swept out through the centre pipe, and, as before, 
the float again becomes buoyant, floats, sinks, etc. Hiis 
cycle IS being continually carried on, so that it is almost 
a physical iinpo.ssibility for the moving parts to “hano- up ” 
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The makers have catered for almost every variety of 
pressure and use, as will be seen from the following classi- 
fication : — 

Glass 1 . — Is adapted for all cases where large quantities 
of water have to be dealt with at low pressures, say from 
2 to 201b. Suited for drying cylinders, bleaching and 
dyeing keirs, so-ap-boiling vats, paper-macliine cylinders, 
brewers^ 2 ians, etc. 

Glass — ^For general draining 2 :)urposes and steam 
pressures from 20 to 901b. Suited for low-pressure steam 
mains. 



Fig. 27. — Lancaster Steam Trap: 1003 Type — End Elevatiou. 

Glass S . — For higher pressures, 90 to 3001b. Suited 
for marine or electric station use. 

Class Jf .. — ^Specially adapted for lifting purposes. 

Glass 5 . — ^Marine traps, having projecting toes for 
bolting either to the deck or bulkhead. 

Glass 6 . — ^Suitable for high lifts, being made with a 
much heavier box. 

The Nightingale Steam Trap. 

Another steam trap working upon exactly the same 
principle as the Lancaster is the Nightingale trap, a 
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sectional vieAV of one being* shown in hg. 28. Their 
principle® of working are identical, the only difference 
being in tlie valve opening and closing device, which, as 
will be remembered, in the Lancaster trap was effected by 
means of a quick-threaded screwed spindle; whereas in 
the Nightingale trap the same motion is imparted to the 
valve by means of two toggle links of manganese bronze 
changing their angular positions by means of a ball float 
rising and falling in the box. At the end of i.he main 



Fio. 2S. — The Nightingale Steam Trap. 


valve stem there is an adjustable air valve, which can be 
set to open at any desired position of the ball float. The 
circular fitting in the top right-hand corner is a receiver 
for the separation of all solid and other injurious matter 
likely to clog or otherwise prevent the valve from working 
properly. 

The Stphonia 'Steam Trap. 

This trap, as its name implies, depends for its working 
upon a syphoning action, and is in itself a radical departure 
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from other traps of this tyj^e. Its somewhat extended use 
and large sale need no explanation, as it deservedly ranks 
high amongst its rivals a.s regards simplicity, reliability, 
and low cost of upkeep, there being only one moving part, 
the valve E. Fig. 29 shows a section through the centre. 
It consists of the usual rectangular box A and a float F, 
the latter controlling the movement of the valve E. On 
the left-hand side is a syphon tube H and an air release 
valve L. The box A having been filled with water and 
the cover B screwed down by means of the winged screws 
C C, the float F will rise in the box and lift the valve E 
off its seat. Upon turning on steam, any water either 
ready to leave the pipes or that formed by the sudden 
priming action will flow through the valve until steam 



Fig. 29.— The Syphonia Steam Trap— Section through Centro of Traj). 


appears, when the water in the body of the trap will rush 
away to the outlet, through the syphon tube H. Until 
the valve is above the water level the pressure in the box 
will accumulate and still continue forcing the water out 
until the valve is so far closed that the natural condensa- 
tion of the box is in what may be termed equilibrium with 
the amount of steam passing, so that, virtually speaking, 
the valve is never entirely closed ; and the cost of expelling 
the water is represented by the continual condensation of 
steam taking place, which is of itself necessary for the 


THE KVPHONIA «TKAM TRAP. 


47 


proper working of the trap. It must not be assumed 
that this condensation represents anything considerabie, 
for there is never more than a very slight pressure under 
the ooven A blow thix^ugh may be obtained by removing 
the oover and raising the float and lever F. L is an 
automatic air lever actuated by the float, to discharge the 
air on starting. The manufacturers of this trap, fully 
realising that it is practically impossible to construct or 
design a float trap to work equally well under any condition 
or to satisfy every specification, have arranged their traps 



Fig. 30. — Tnree Modified S^’^phoiiia Traps placed in one Box. 

into six classies, varying as regards pressure, lifts, etc. 
The most interesting of these six classes is that known as 
Class F, which are especially convenient where a large 
number of traps have to be placed in a relatively small 
space. A single trap consists of any numboi’ — in this case 
three — of modified Syphonia traps, as shown in fig. 30, I, 
J, and K (inside a common box B) all having separate 
inlets, but a common outlet H. The hoods are of copper, 
and are open at the bottom. Whilst water is passing in 
any quantity through any or all of the valves — as, for 
instance, in the bottom trap K, in fig. 30 — the float G- Is 
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at the top of the copper hood until steam appears, when 
the water is swept out, steam taking its place, so tliat the 
float will fall and partly close the valve, as seen in I and J , 
the action being almost identical to that of a simple 
Syphonia. It is quite immaterial as to how the pressures 
may vary at the respective inlets, for they may be, say, 
201b., 401b., and 801b. respectively without affecting each 
other. As will be readily recognised, the system has many 
distinctive advantages. 

The working parts of a Syphonia trap, especially the 
valve, are easily and quickly inspected or renewed ; and 
last, but not least, the trap is not subjected to any strain 
likely to cause leakage or broken parts due to sudden 



Fig. 31.— Tlie Wright “Emergency” Fio. 32.— Section of the Wright 

Trap, “ Emergency ” Trap. 


unexpected rises in pressure above the normal. These 
remarks apply equally Avell to all of the traps of the 
float type. 

Messrs. Wright’s Emergency Trap. 

The Wright Emergency trap, manufactured by the 
Wright Manufacturing Company, of Detroit, U.S.A., is 
one of the most popular types of float-operated traps used 
in the States. Attention is drawn to fig. 31, which shows 
an outside view of the trap, in which the most striking 
feature is undoubtedly the massiveness of the body, com- 
bined with the fact that all connections, etc., are most 
accessible and of ample strength. A cross-section through 
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the working parts is shown in fig. 32, in which it will be 
seen that extreme simplicity and freedom from small parts 
is quite a marked feature. It is essentially a type of trap 
which could be employed with advantage in cases where 
the amount of water to be drained aw^ay is of a very 
fluctuating nature, as, for instance, in the large steam 
laundry machines now so much used. It is, indeed, a 
novel departure from accepted designs; the most interest- 
ing point is undoubtedly the unique valve arrangement, 
which automatically adjusts the area of its discharge to 



Fi<;. Xi. ~V:Uve Stirrup (if 
“Emergency” Trui). 



Fi«;. -Treble Valves of the 
“ Ktnergency ” Tra]). 


suit the demand made upon the capacity of the trai) ; for 
it has three complete valves, situated at the upper end 
of the cylinder, seen to the left of the float ; this, inciden- 
tally, is the best possible valve position, owing to it being 
farthest removed from the places where sediment is at all 
likely to accumulate. 

The action of the trap is as follows : Water entering at 
the inlet at the right-hand side is deflected by the baffle 
plate to the bottom of the trap box, and when it has about 
filled it to the height shown the copper ball floats. The 
5 ST 
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latter has at its lowest ^Doint a treble-slotted stirrup, shown 
separately in %. 33, which engages with three levers in 
succession, and operates the valves in a manner which I 
will now describe. 

At the upper end of the cylinder there are situated 
three entirely distinct discharge valves ; these I have shown 
more clearly in fig. 34, which is an enlarged view of a 
section through thean. Valves 1, 2, and 3 (fig. 34) being- 
connected to their respective levers, it is: obvious that the 
first action of the float is to raise the central lever, which, 
as seen in fig. 32, is directly connected to the stirrup in the 
central slot, thereby opening valve No. 1, and allowing 
any further accumulation of water to drain away. Should 
this valve opening be of insufficient area to drain away the 
condensation as fast as it enters the trap, the float will 



Fig. 25. Fio. 30. 


Wright’s “Victor” Trap. Section through the “Victor” Trap. 

still continue to rise, and will then engage the second lever 
with the right-hand slot in the stirrup, which, in turn, will 
open valve No. 2. Should, however, the water be coming 
in such quantities as to find the combined areas of valves 
1 and 2 still insufficient to meet the demand occasioned 
by such a sudden fiush, the ball float will rise still further, 
bringing the third lever into engagement with its left- 
hand slot in the stirrup, and thereby opening the third 
valve. No. 3. In this position all three valves are held 
open, giving a discharge area, about equal to that of the 
inlet. It is very seldom, however, that such a heavy 
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demand would be made U23oii tlie caj)acity of a trajp ; but 
should such occasion occur in jDractice, this trajD would be 
found quite competent to deal with it effectually. 

An additional feature, which is well worthy of comment, 
is tlie provision of the baffle plate, which compels the water 
of condensation to enter at the bottom of the trap and 
pass upward to the outlet; for when the flow decreases, 
the float will slowly sink to about half way down the trap ; 
and when in this ]3osition the valves would be all closed, 
and will be protected by a double water seal, for the lower 
end of both the cylinder and the lialfle will be at all times 
below the water level 

A constructional point, which somewhat ensures fault- 
less operation of the valves, is the iDrovision of the bar B 
(see fig. 34:), which holds the three valves in loosition, and 
effectually prevents them from becoming decentralised. 
Further provision has been made for easy access to the 
valves and other moving j^arts by so constructing the trap 
that by removing a few nuts the cover, to which the whole 
of the mechanism is attached, may be reinoved bodily ; a 
fact which is much apiDreciated where adjustment is found 
necessary. 

The Victor Low-pressure Trap. 

The Wright Manufacturing ComjDany also make an 
excellent low-iiressure trajD for working under any j^ressure 
up to 2011). per square inch. x\u outside view of it is 
shown in fig. 35, but a better idea, of itsi princijilo will be 
obtained by a study of fig.. 36, which rejiresents a cross- 
sectional view. A |3oint which will again be evident at 
first sight is the extreme simplicity and small number of 
working parts. Its method of ojieration may well lie 
described as being on a par with its aiipearance for 
simplicity, for it is of so simple a nature as to scarcely 
require a description. It is provided with a very large 
valve, which, on account of the multiplying action of the 
float lever, cannot possibly hang up, neither can it clog, 
for by virtue of its position in the top of the body it is 
extremely Avell protected from sediment or any other 
foreign matter; it is also provided with a double water 
seal, similar to that in the Emergency trap. From the 
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nature of its design it is an exceedingly cheap trap, and 
is admirably adapted for use under conditions entailing a 
somewhat heavy condensation at a low pressure. 

The Williams Steam-operated Trap. 

Quite an ingenious type of float trap is that manufac- 
tured by the Williams -G-auge Column Co., of Pittsburg, 
U.S.A., a pait. section of whicli is shown in flg. 37. It is 
the only trap familiar to the writer whicli takes advantage 
of the leverage effort exerted by a float in such a, manner 
as to cause it to operate a valve, permitting steam pressure 
to' act upon a diaphragm, the movement of which, due 
to its flexibility, in turn opens the main discliarge valve. 



Fig. 37.- Psirt Section of tlic Williiirns Steaiu-ojjcratcd Traj). 


Dealing with the design in detail, the body or lx)x 
consists of a strong cast-iron chamber, each part being 
of more than ample strength and rigidity for the purpose 
in view. As will be seen, the upper half of this casting 
is of about half the diameter of the lower portion, and 
is continued downward towards the bottom, thereby 
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forming a cylindrical-shaped compart meot, the bottom or 
inner half of which serves to maintain the float in position 
and acts as a guide for it, whilst the upper half contains 
the valve-operating levers. In the left-hand top corner 
will be noticed a separate little box, containincr two small 
valves, bolted to a flange on the side of the^ body, and 
having a thimble connection at the top leading* to a 
dome-shaped casting. This dome-shaped casiino: contains 
a specially-constructed flexible diaphragm, which, when 
acted upon by the steam pressure in the system under 
drainage, depresses the valve and holds it Lard on to its 
seating, thereby preventing the escape of the contents of 
the trap. But when this flexible diaphragm is relieved 
of the steam pressure, the valve is released and opens, 
under the influence of the pressure acting iip3n its under 
face. It is now perfectly evident from the above that, 
ill order to obtain a controlled discharge, some means 
must be adopted by which the up-and-down motion of the 
float alternately releases and admits steam pressure into 
this diaphragm chamber, so as to open or close the 
discharge valve. This is obtained in the following 
manner: "^Mien the float is in the position shown in 
fig. 37 the discharge viilve is held ^*hard on" — it being 
ill the filling position — but water of condensation, enter- 
ing at the connection on the right-hand top side, causes 
the float to rise until the lever is in the posirion shown 
dotted, when the little valve at the opposite end of this 
lever is closed, this having the eflect of cutrinsr off the 
steam pressure from the diaphragm chamber : any 
remaining pressure is further relieved by the small relief 
valve, which opens to the atmosphere. The latter is 
operated by the stem of the first little valve acting upon 
the suspended bell-crank lever. Now, the pressure in the 
diaphragm chamber being relieved, the discharge valve 
is opened and a discharge takes place, when the water 
level sinks and the pressure and discharge valves are 
again opeiuated in the reverse manner. It will, no doubt, 
be observed that the main discharge valve is well pro- 
tected by the usual water seal, and that it is of very 
liberal dimensions, well calculated to deal effectually with 
a sudden flush. 
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One or two constructional features which cannot fail 
to be of interest are embodied in the design. The float 
is manufactured by a unique and ingenious process, by 
which it is rendered extremely strong without impairing 
its lightness. It is constructed of sheet steel, with a 
covering of sheet copper, and is placed in an electrolytic 
bath, ■where a covering of copper is deposited upon it. 
A reinforcing band of laminated steel is bound round the 
centre, which gives it great strength and renders it 
remarkably free from any tendency to collapse under high 
pressures. After this it is again placed in the electrolytic 
bath, this latter process being calculated to prevent any 
possible chance of leakage and also to render the metal 
less likely to suffer from, corrosive action. In order to 
test the efficacy of this treatment, and to emphasise the 
advantage of its employment, the float is tested under a 
hydraulic pressure of about 750' lb. to the square inch, 
and is additionally subjected to a temperature of about 
300 deg. Fall., in order to discover any imperfections or 
fla.ws that may possibly exist in the metal. One can well 
understand that, after passing such rigorous tests, the 
makers receive very few complaints about their floats 
failing in use; for they are guaranteed to 'work under 
any pressure wp to 500' lb. per square inch. 

Tlie diaphragm is also the subject of a special process, 
for it is constructed of six layers of No. 10' sail cloth 
between alternate la.^^ers of Para rubber, the outer 
faces being of the sail cloth. This type of diaphragm 
is possessed of very great tensile strength, and, when 
properly constructed, is far superior in some respects to 
a sheet-brass disc. The discharge valve and its seating 
are of hardened nickel, and are renewable. 
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CHAPTER IV. 

Class 2 {contimted ). — Bucket-type Steam Traps. 

There are steam traps of exclusively Britisli desig.i 
and manufacture which, we will now describe. They au’e 
(1) the '^Sentinel” steam trap, and (2) Messrs. Holden 
and Brooke's new bucket trap. 

The other traps of this class mentioned in the above list, 
although classed with the three already described, are, 
paradoxically speaking, of an entirely different type. Their 
principle is veiy simple, being nothing more or less than 
a cylindrical bucket floating and sinking, and in so doing 
closing and opening a valve, which is fixed to the bucket 
itself. They are specially adapted, for high pressures, and 
their discharge is, in the opinion of the writer, the nearest 
approach to perfection so far obtained; for it is an 
impossibility for anything but water to pass the valve. 
For the reason that as soon as the water level in the bucket 
has so far fallen as to render it buoyant, it (the buckets 
commences to rise, and closes the valve with a snap, so 
that the water level in the bucket can never fall low 
enough for live steam to pass the valve. Due to this 
property the discharge is very positive, as it never takes 
place until the bucket sinks, which it can only do when 
full ; so that at each discharge almost a complete bucketful 
of water is ejected. The moving parts are reduc<^ to a 
minimum — ^namely, only one — the bucket, of which the 
valve is an integral part. 

The Sexten’el " Steam Trap. 

Fig. 38 sho-ws a sectional elevation of this trap, which, 
from its strong construction, simplicity of design, and its 
few working parts, is hard to find an equal. It consists 
of a substantially-constructed box containing a heavy spun 
copper float, the only moving part. From the middle of 
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the bottom of this float projects a spindle guided in a 
guide tube by vanes, and having at its top end a conical 
valve. By tlie nature of its suspension — flotation — this 
copper bucket is absolutely free to rise, fall, or rotate. 

The action of the trap is as follows : Water entering at 
the inlet raises the bucket and holds the valve on to its 
seat. When the incoming water has reached the level of 
the top of the bucket it overflows into and commences 
to All it. The bucket, when nearly full, loses its buoyancy 
and sinks, at the same time filling up, and in doing so 
drags the valve off its seat; the trap then commences to 
discharge. As soon as the water level in the bucket has 
fallen sufliciently to restore its buoyancy it (the bucket) 
rises and closes the valve. The steam pressure on the. 
back of the valve being relieved directly the bucket com- 
mences to sink, duo to the weight of the bucket and its 
contents, the submersion is very complete, for it sinks right 
down, to the bottom of the trap, dragging the valve clear 
off its seating; whereas when the bucket rises, the steam 
pressure urges the valve up, and closes it with a snap. 
The system cannot possibly balance and cause the discharge 
to degenerate into a dribble, since the valve is either wide 
open or shut tight, its motion being a perfect stop ” and 
start action. Figsi. 2 and 3 show this trap previous 
to and during discharge whilst working at ISO lb. pressure. 

During part of the time occupied in discharging the 
bucket is entirely unsupported, so that it is perfectly free 
to rotate wuth a minimum of friction. The water flowing 
to the outlet through the vertical guide tube impinges on 
the vanes, which are part of the spindle, thereby causing 
the whole bucket to rotate. This rotary motion is a 
maximum just as the valve is closing, so that the energy 
stored up in the rotating mass, causesi the valve to re-seat 
itself, with a grinding action each time discharge takes 
23lace. An additional advantage of the vanes, is that they 
keep the guide tube free from sediment, so that it is 
impossible for the valve to clog, for, besides being placed 
as far away as possible from places where grit (which is 
always present) is likely to accumulate, it is additionally 
protected by the vanes. 

This trap has been designed with a view to keeping pace 
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with til© modern tendency in the direction of increased 
pressures, and for this class of work it may be safely 
recommended, there being absolutely no fear whatever of 
the bucket collapsing or the box bursting, as they are 
subjected to a very severe test before leaving the makers, 
namely, a 2001b. steam and a 7501b. hydraulic test. 

Messrs. Holden and Brooke’s New Bucket Trap. 

The other trap of this type, which is also designed for 
liigh'pressure use, is the new “ H and B ” trap shown in 
figs. 39 and 40. It has only just made its initial bow to 
the public. It embodies several novel and interesting im- 
provements upon existing traps of this category, chief 



Fro. 39. — The Holden and Brooke 
Bucket Trap. 



Pro. 40.— Section of the Holden and 
Brooke Bucket Trait. 


among which is the shape of the bucket, which is spun 
with a bottle neck. Commonly, with bucket traps of the 
open-topped bucket type, the displacement of the water in 
the body when the bucket falls is so great as to . cause 
considerable disturbance and vibration of the bucket, thus 
to some extent preventing an absolutely steady discharge 
through the valve. However, with a bottle-necked bucket 
there is only the bottle-neck part above the water line at 
the time of immersion, and consequently there is only a 
small displacement in disturbance when the bucket moves. 
This has a tendency to produce a positive steady action. It 
is also fitted with an air valve and a blow-through valve. 
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as seen on the top. On the whole this trap is a crreat irn- 
proYement in the right direction, and it niav he recom- 
mended with every confidence, especially for his’li-pressure 
use. 

Another trap which depends for its action upon a iioat 
is Pratt’s patent return trap, but, since it is desisrned for 
use with a special return-feed system, the writer has 
purposely left a description over for insertion when dealing 
with Class 6 : Eeturn-feed systems. 

The Nasox and Sideleg Steam Traps. 

The Nason bucket trap has many interesting* eonstrue- 
tional features, and is shown in fig. tl. It consists oi an 



Fig. 41 -— Section of itie Nason Trap. 


open bucket, having a centraUy-supported discharge valve, 
which is actuated in almost the same manner as that in 
the Sentinel trap. It is the positions of the inlet and 
outlet passages which are of interest, for, as will be^seen, 
they are contained in the built-up cover. "Water of con- 
densation enters at the right-hand side, and, passing 
through the cored passages, finds its way into the body of 
the trap through the hole shown, where it impinges upon a 
diaphragm plate, and is thereby deflected into the space 
iDetween the bucket and the pot, where, graduallv rising, 
it raises the float and closes the flat-faced valve at the end 
of the central spindle, the latter being held in place and 
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guided by tlie bousing or sleeve susiDended from the cover. 
A further accumulation of water oveidlows into the bucket, 
until its buoyancy is sufficiently destroyed to overcome the 
tendency of the valve to remain closed, when a discharge 
takes place, the water in the bucket being* forced ujd the 
central housing or sleeve by the pressure from the mains 
acting upon its surface. 

Wlien the float is nearly emptied it becomes so light 
that it is again rendered buoyant, and, rising, closes the 
valve. The weight of the bucket is such that a water seal 
always remains over the discharge, which, as will be 
remembered, is a valuable feature, for it prevents the 
live steam from reaching the valve and escaping to waste, 
which, in passing the valve, would have a most deleterious 
effect upon its surface and seating. 

This trap is made in three groups, namely, those for 
pressures between lib. and 301b. per square inch, for use 
in connection with steam-heating systems and the like ; 
those for pressures up to 701b.; and it is also made for 
higher pressures, in which case the cover is of a mucli 
stronger construction. This type is known as the Sidelug. 

A hand wheel will be seen in fig. 41, situated on the 
top of the cover, this being supplied for the purpose of a 
handy blow through, for by unscrewing it a direct connec- 
tion to the outlet is opened up. This fitting is also useful 
when starting up, for, in common with other bucket-type 
traps, the pot is liable to become air-bound after standing. 

The Greenaway Steam Trap. 

This trap is shown in section in fig. 42, and, as will 
be seen, its general arrangement is practically identical 
with that of the other bucket-type traps already dealt 
with. However, the discharge valve is of very original 
design, and is like nothing else of its sort. We do not 
propose to deal with this trap at all fully, but cannot 
pass it by without drawing the reader’s attention to this 
valve arrangement. It consists of a piston-shaped valve 
sliding freely in a cylinder of slightly larger internal 
diameter. The piston has a small hole through its 
centre, this latter being normally closed by a small needle 
valve actuated by the bucket. Now, when the body of 
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the trap is about half full of water the bucket will be 
floated up so that this little needle valve will dose the 
small hole, or “pilot'’ valve, as it is called, and hold 
the discharge valve up on to its seating. But when the 
water of condensation has risen and overflown into the 
l3ucket, the latter, in sinking, opens this pilot valve, 
which immediately submits the discharge valve to full 
steam pressure on both faces, instead of only on the 
lower or under faces, as previously existed. This renders 
the ]Diston-shaped discharge valve out of equilibrium, 
for gravity tends to pull it down, and it is relied upon 
to do so — hence the object of making it an easy sliding 



Fig. 4‘2.— Section of the Greenaway Trai*. 

flfc in the cylinder. Although the writer has never seen 
one of these traps in actual use, he is very lascinai^ wini 
the desigtQ, and, provided he could assure himself tnai the 
piston-shaped valve would always remain a sliding 

fit in the cylinder, independent of the amount of grit and 
injurious matter which is always liable to pass, iie would 
have no hesitation whatever in recommending it for trial 
One may conclude, in the absence of any iniorriiation on 
this point, that the rush of water past- ^ the valve would 
carry this injurious matter out of harm s wa\ , otherwise 
the ‘'trap would not come in for such a large share of 
patronage as is already extended towards it. 
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Fig. 43 sliows a separate view of the valve, in wliiol 
construction, together with the arrangement of 
‘■pilot'' valve and its needle, is very clearly shown. 


Fia. 43. — Disuliarg-cj Valve of tlio Qrociiavvay Tnij). 


The Kieley Steam Trap. 

Quite a unique type of bucket trap is shown in lig 
for, instead of the valve stem being supported by 
centre of the bottom of the bucket and the latter 1 
free to rise or rotate freely, as in some of the traps all 
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described, the bucket is hinged at one side to the body, 
and the valve stem is supported much out of centre of 
the bottom of the bucket, thereby taking advantage of 
the leverage effort exerted by the mass of water in the 
bucket, which, acting about the hinge as a fulcrum, 
supplies a very much stronger valve-operating effort; 
til is enables a large valve area to be employed, and con- 
sequently a trap of greater capacity for a given size is 
evolved. This trap is also made for low-pressure use, 



Fig. 41.- Section of tlio Kiuloy Trap. 


when the valve is much modified, a double-seated balance 
valve being fitted. These traps, of which the British 
Steam Specialties Limited hold tlie British patent rights, 
are of American origin. 

Power’s Steam Trap. 

This trap, which is! made by the Direct Separator Co., of 
New York, is another radical departure from orthodox 
practice in the designs of the majority of hucketrtype 
traps. Shown in section in fig. 45, the trap appears, at 
first sight, as though it was constructed upon the float 
principle, owing to the peculiar shape of the bucket, 
which gives it that appearance; for it consists of a 
cylindrical vessel, having an inlet funnel at one end and 
a discharge elbow at tlie other, this latter being hinged 
to the body of the trap through the circular sleeve D. 
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described, the bucket is hinged at one side to the body, 
and the valYe stem is supported much out of centre of 
the bottom of the bucket, thereby taking advantage of 
the leverage effort exerted by the mass of water in the 
bucket, -which, actingi about the hinge as a fulcrum, 
supplies a very much stronger valve-operating effort; 
this enables a large valve area to be employed, and con- 
sequently a trap of greater capacity for a given size is 
evolved. This trap is also made for low-pressure use, 



Fig. 44.- Section of the Kieley Trap. 


when the valve is much modified, a double-seated balance 
valve being fitted. These traps, of which the British 
Steam Specialties Limited hold the British patent rights, 
are of American origin. 

Power’s Steam Trap. 

This trap, which isimade by the Direct Separator Co., of 
New York, is another radical departure from orthodox 
practice in the designs of the majority of bucketrtype 
traps. Shown in section in fig. 45, the trap appeal’s, at 
Erst sight, as though it was constructed upon the float 
principle, owing to the peculiar shape of the bucket, 
which gives it that appearance; for it consists of a 
cylindrical vessel, having an inlet funnel at one end and 
a discharge elbow at the other, this latter being hinged 
to the body of the trap through the circular sleeve D. 
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Water entering at tlie point marked inlet ’’ is deflected 
by the baffle immediately opposite into the body of the 
trap, when it commences to fill the latter, and in so 
doing floats the bucket, which, riding upon the sleeve D, 
takes up the position shown dotted in fig. 45. A further 
influx of water commences to overflow into the funnel, 
which, accumulating in the bucket, destroys its buoyancy, 
and as it starts downwards it is flooded and goes to the 
bottom quickly ; in so doing it opens tlie outlet valve, 
this being operated by the spindle and collar C. "While 
the valve is open an amount of w'ater equal to about half 
the capacity of the bucket passes out, the weight of the 
bucket being so calculated that the water l)elow tlie level 



Fig. 45. — The Powers Steam Trap. 


of the low-water line floats it up again into the dotted 
position, and the above operation is repeated. Should 
the water be coming in any quantity, a continual dis- 
charge will take place until the level denoted is reached. 

Leaving nearly one-half of the bucket full of water 
provides a most effective water seal in the form, of a 
U bend. Also the bafldes seen cast integral with the top 
of the box are of sufficient length to prevent steam accu- 
mulating in the box. A still further function of these 
baffles is to diminish the disturbance on the surface of the 
water when the bucket commences to sink; this, of 
course, would diminish the tendency of the bucket to 
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sway about, which in time would hawe an injurious effect 
upon its point of suspension. Another meritorious feature 
which is characteristic of this design is the extreme 



unlikelihood of sediment and foreign matter finding its 
way to the valve. 

The valve, which is quite unique, is sliown in an 
enlarged view in fig. 46. It is constructed with spiral- 

6 ST 
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shaped guides^ which, being acted upon by the water as 
it rushes to the outlet, gives it a rotational motion, which, 
as already mentioned several times, is a very useful 
feature, .and one conducive to great efficiency. 


CHAPTER V. 

Thermo STATIC S'i’eam TiiAus. 

Class o , — Those which depend for their working 
upon the action of a Bourdon tube. 

THE THERMOSTATIC PRIXCI PIJO. 

A Bourdon tube consists of a sealed bent tube enclosing 
and protecting an expansive fluid ; one end is rigidly fixed, 
whilst the other is free to move. The enclosed fluid is 
extremely volatile, and is very sensitive to slight variations 
of temperature. The tube, as will be readily recognised, 
is the most important, a.nd at the same tirno the most 
expensive, portion of the \vhole trap, so that Avhen in the 
market for this class of trap the purchaser gets far better 
value for his money by giving a good price than if ho 
were to buy a cheap foreign-made trap. These traps are 
very suitable for low pressures, but ca.nnot bo recommended 
for high j^ressures while there ai'e sucli a number of 
essentially high-pressure tra.ps on the market. TJiey 
possess several valuable features, chief a.mong winch are 
their small size and the independency of tlveir position. 
The valve remains wide oj^en when cold, and the l)ody is 
never subjected to any great internal pressure. 

The two traps, the Sirius '' and the Twin-tube,” 
have been selected as l} 0 ing representative types of this 
class. 

The ^'Siriits” Steam Trap. 

The Sirius” trap, manufactured by Messrs. Holden and 
Brooke, is now so well known as to hardly require a descrip- 
tion. The tube, which is of excellent material, is shown 
removed from the trap in fig. 47. The trap (fig. 48) 
consists of a cast semi-circular box containing a Bourdon 
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tube, tlie right hand end of which is fixed, being* held in 
place by the spring* and adjusting nut shown ; whilst the 
other end carries a special ea.sily-renewa,ble valve, ■which 
is free to move with the expansion of the tube and its 
contents. 

When steam is first turned on, the valve being wide 



Fi«. 47. — Bourdon Tube of Sirius Steam Trap. 

open, any water present flows into the body of the trap 
througix the valve in the left-hand bo-ttom corner until 
steam appears, when the Bourdon tube immediately warms 
up and expands, closing the valve suddenly with con- 
sicleralfie force. It remains shut until a further supply 



Fio. 48.— Sirius Steam Trap with Cover Removed. 


oF water cools the tube sutHciently to cause it to contract, • 
when another discharge takes place. The light sirring 
merely retains the tul)e against the adjusting stop. 

The “ Twin-tube Steam Trap. 

TTic other trap of this type, the Twin-tube,” of which 
Messrs. Smith Bros., of Leicester, are the British agents, 
is shown in fig. 49. 
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Tliei working principle of this trap is jDrecisely the same 
as that of the “ Sirius ” trap, the only difference being in 
the sliape of the body. It is claimed for this construction 
that the action of the Bourdon tube, both in opening' and 



closing the valve, is greatly accelerated. The writer has 
Tiever had an opportunity of seeing this trap in actual use, 
so cannot therefore write upon it at any length. However, 
whilst passing, one cannot fail to see that it embodies 
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iiiiprovernents in tli© right direction. For marine work 
and fairly high-pre.ssure use the outer case is constructed 
of gun metal. 

Class 4. — The action upon a corrugated metallic 
chamber containing a volatile fluid. 

Tliere is another type of thermostatic tra.p which utilises 
tlie properties of an easily-volatilised fluid, thougli in a 
somewliat different manner. The volatile fluid is con- 
tained in an liermetically-sealed flat chamber, having its 
opposite faces formed of two corriig-ated discs of reasonably 
thin metal. 

There are several makes of this tjrpe, differing only in 
detail, but embodying exactly the same principles, 
namely : — 

(1) The “ Imp ” steam trap. 

(2) The “ Midget ’’ steam trap, 

(3) The “ Stills ” steam trap. 

?4) The ‘‘ Dunham ” steam trap. 

(5) The “ Horne ” steam trap. 

The action of the corrugated metallic chamber is the 
same in each, and may lie briefly described as follows : The 
chamlier consists of two flat circular corrugated plates bent 
over and soldered together at their edges. When the joint has 
been made absolutely air-tight, the chamber is exhausted 
of air, and a few dr^ixs of the volatile fluid inserted. There 
is now a partial vacuum in the chamber, which lias the 
effect of drawing the centres of these plates inward wdien 
they are cold ; but immediately live steam strikes either 
face the fluid rapidly volatilises, and by this means a con- 
siderable pressure is generated inside the chamber. This 
pressure forces the corrugated surfaces outward. This 
motion is used to operate a valve. As soon as steam is 
cut off the fluid rapidly condenses, creates a partial 
vacuum, and by this medium the discs are again drawn 
inward, allowing either water or steam to pass, as the 
case may be. The positio-n of the disc in immediate con- 
tact with the valve is so adjusted that the pressure 
generated in the chamber only closes the valve when live 
steam appears, hut allows boiling Avater to pass, so that 
the movement of the valve is purely pulsational. 
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Like the Bourdon tube in a Sirius ” trap, the corru- 
gated metallic chamber constitutes the only part of the 
trap which is at all likely to give any trouble, so that too 
much emphasis cannot be put on the fact that the value 
of a trap of this class is practically determined by that 
of the chamber. 

Of course they are only applicable for uses entailing 
but moderate pressures, their small size and weight making 
them admirably suited for draining railway carriage heat- 
ing apparatus, especially those in which the storage system 
of steam heating is employed. 



Pio. 50. — Imp Steam Trap. 


The “ Imp Steam Trap. 


Figsi, 50 and 51 .show a trap of this class which has 
been specially designed for use with railway carriage heat- 
ing apparatus. It is known as the “ Irnp.’^ A. glance at 
fig. 52 — ^a section of an Imp trap — will readily explain 
its action. Being connected at a suitable point of the 
system being drained, water of condensation enters at the 
inlet shown, flows past the valve, round the diaphragm 
chamber, and out underneath. The position of the 
diaphragm chamber having been properly adjusted by 
means of the adjusting ring and lock nut shown, the valve 
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will remain open so longi as water is passing, but imme- 
diately live steam api)ears — ^for reasons previously men- 
tioned — the diaphragm closes the valve sharply, and holds 
it hard on to its seat. Now, the lower face of the 
diaiphragm chamber being in intimate contact with the 
surrounding air, as clearly seen in fig. 51, the pressure in 
the chamber, generated by the volatile fluid, fails rapidly, 
so that the valve again opens. The writer knows this trap 
to be exceedingly sensitive, opening sometimes to dis- 
charge as little as a teaspoonful of water, the motion of 
the valve differentiating, so to- speak, between the presence 
of water and that of steam. 



Fi(}. 51. — View from below of Imp Steam Trap. 


The Midget Steam Trap. 
xinother trap of this class is the “ Midget, ’’ a section being 
shown in fig. 5'3. In this trap the corrugated chamber 
containing the volatile fluid forms the head, and is also 
the means by which the relative positions of the valve and 
the chamber are adjusted, for to set the trap it is only 
necessaiy to rotate this head until steam blows through 
freely, then rotate it in the opposite direction, until the 
blow through ceases, and lock it in this position by means 
of the winged lock nut supplied. 

The action of the chamber is exactly the same as in the 
^^Imp” trap, though it is claimed that, since it is in more 
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intimate contact with the surrounding air, the trap has an 
increased sensitiveness. This trap is made in a variety 
of forms; in the pattern tyjDe it is fitted with a 

stop-valve underneath, so that the steam may be 
temporarily shut off by screwing a conical valve against 
the lower end of the short tube in the centre of the body 
of the trap. This pattern is especially adaptable in cases 
where it is not always convenient to shut steam off froin 
the trap for long ; for instance, when the water is dirty 
and gritty, by closing the underneath stop valve the 



Kig. f)2.— Soctiou of Imp Steiim Triqi. 


chamber can l}e removed and the valve inspected inside 
thirty seconds. It is also made with a domoshaped body, 
which is claimed to have additional advantages for outdoor 
work. 

“ Stills ” Steam Trap. 

Undoubtedly the most interesting and simple adaption 
of this type of thermostatic valve i:s tliat exemplified 
by Sitills 'Steam trap. A section is shown in fig. 
54- of type A of this make, where it will Ix'' seen 
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tliat one of tlie most important modifications is in the shape 
of the diaphragm chamber, for instead of consisting of 
two flat corrugated plates as in the Imp ’’ and Midget 
designs, the upj^er side of the diaphragm chamber is spun 
with a central cone-shaped projection, whilst the lower 
side has a similar cone projecting inwards, the latter being 
of such size as to almost fit inside that formed on tlie 
upper diaphragm; so that, as/ may be seen in fig. 51-, 
these extensions form a conical valve. By thisi means a 
much more sensitive action is obtained, as the diaphragm 
is in intimate contact with the contents of the inlet pipe ; 
for if there is as much as a teaspoonful of water present ] t 
must of necessity come into close contact with the cone 



Fia. 53.— Section of Midget Steam Trap. 


(no otlier portion being exposed), so that the cooling action 
which this water has on the volatile fluid causes the dia- 
phragm to contract sufficiently to admit it to pass. 

At first sight it might ])e thought that from the nature 
of this conical valve and its knife-edged seating the valve 
would ill a short time become severely scoured; but such 
is not the case, as it lias been proved l)y experiment that 
when the trap is properly adjusted the pressure on tlio 
knife-edged seating is never niiicli more than 31b. above 
the pressure in the pipe being drained. 

The adjusting screw D, which is hollow, is of just 
sufficient length to close the trap when desired without 
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being able to do more than -slightly nip the two conical 
walls of the diaiDhragm between its head and its seating. 
When the trap has been proj^erly adjusted, tho adjusting 
screw D may be locked in position by the lock nut E. 

This type of tra]3, being very small and light, is very 
convenient for hanging from the end of a small draining 
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Fio. 54.— Tho “Stills” Trap. 


pipe; and since the lower portion B of the case is easily 
unscrewed, it is by no means nece-s-sary to brea,k a joint 
in order to inspect or renew the diaphragm chamber. 

The characteristic features of this type of trap are 
embodied in various other designs of the same maker; 




THE DENHAM STEAM TRAPS. 


75 


tlie type F being specially adapted for use with steam 
heaters on coaches, being fitted with independent shut-off 
and blow- through levers. 





Thu Dimhani Stuam Trap. 
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The Dunham Steam Traps. 

Messrs. Dunham, of lo^va, U.S.A., also manufacture 
thermostatic traps very similar to those previously 
described, some of which are worthy of attention. Fig. 55 
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shows the tyj^e they intend for use in connection with 
steam-heating systems, it being intended for use upon 
the return end of radiators when a difference of pressure 
exists between the radiator and the return pipe. The 
same force of expansion is used as in other types of 
thermostatic traps mentioned, and it also possesses many 
of the same advantages, there being but little actual 
difference, except, perhaps, in the shape or type of valve. 

Fig. 56 sliowsi anothei*, made up in a slightly different 
manner, this pattern being fitted with a conical valve ; 
also, its inlet and outlet connections being in the same 
straight line, it may be employed with advantage in some 
cases. 



Fio. .')7. — The Dunham Tnip. 


A very neat type i.s showm in fig. 57, the body being of 
phosphor-bronze, wdiich is the best steam metal on the 
market ; also the valve is of a very different design, being 
capable of a very heavy discharge capacity, comparatively 
speaking. 

The Horne Steam TkAP. 

Another trap employing the expansive property possessed 
by a volatile fluid w^hen under the influence of varying 
temperatures is that shown in section in fig. 58. In this 
trap the expansive fluid is contained in the hollow tube 
A, it being sealed at one end, wdiilst the other is closed 
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by a small piston P. Half way along tliis tube, and 
integral with it, is the valve F. When, live steam is 
present the expansive fluid forces, the containing tube 
away from the piston, bringing the faced portion of the 



valve into contact with its seating S. But when water 
is present, owing to the tube containing the expansive 
fluid projecting into the inlet pipe, a very rapid cooling 
of the fluid takes place. The fluid contracting causes the 
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tube to ag-ain slide further on to the little piston, as 
shown in the illustration, when ,a discharge takes place, 
and the operation is repeated. 

The arrangement is certainly original, but, as the 
writer lias never had the opportunity of seeing it in 
actual use, he cannot fully appreciate all its advantages. 
The fact of relying entirely upon the expansion of the 
fluid to operate the valve direct, instead of employing a 
corrugated diaphragm, appears upon the face of it to 
be an advantage, though as to how far this is borne out 
in actual practice cannot be dealt with here. 

It is also .an advantage to employ the expansive fluid 
in the form of a. thin rod instead of in a hulk, as by so 
doing the net amount of expansion would take place in 
the direction in which it would be most beneficial, namely, 
in the length of the rod ; thereby obtaining a larger valve 
opening. 

It is claimed by the makers, Messrs. Baird and Tatlock, 
of Glasgow, that between atmospheric conditions of tem- 
perature and that of live steam there is a movement of 
fully i in, at the va.lve. The method of adjustment is 
very easily got at; the same may also be used as a 
blow:tliroiigli. The over-all length of the trap is 18 in. 


CHAPTER VI. 


A l.)ii-’FEREXTrAL WATER-riiEssuim Steam Trap. 

Class 5 , — Those which depend for their working 
upon the principle of differential water pressure, 
that is, to the difference of pressure due to two 
unequal columns of water acting upon the opposite 
faces of a flat diaphragm, the motion of which 
controls the valve. 

There is only one trap used at all extensively which 
may claim to come under this class ; it is the '' Flinn trap, 
the invention of an American engineer, Mr. R. J. Flinn, 
in whose country it is used to a great extent in con- 
nection with almost every branch of steam engineering ; 
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having proved itself very valuable in the draining of the 
steam chests, etc., of the high-powered pumping engines, 
which are such a feature of the waterworks of our American 
cousins. 

Fig. 59 shows a sectional view through the working 
parts of this trap, wdiich consists of two wrought iron 
pipes of different diameters, the smaller one being placed 
inside the larger. At the lower, end of these pipes is a 
cast-iron shell, divided into two compartments, F and Y, 
by a flexible diaphragm D. The contents of the larger or 
outer pipe communicate with tlie bottom compartment Y, 
bounded by the under side of the diaphragm; whilst the 
.smaller or inside pipe conimunicates directly with the 
compartment F on tlie upper .side of the diaphragm. In 
the Latter compartment the valve Y is clea.rly seen, being 
held against tlie dia.]:)hragm by the light spiral spring S, 
the tension of whicli may be adjusted by means of the 
lever L, and the lock nuts on the screwed stud on the out- 
side. The upper end of the external tube supports the 
inlet chamber C, which is of a globe-shaped appearance, 
having a peculiar inverted funnel-shaped entrance, by 
which means the incoming w;ater is distributed to the be.st 
ad^vantage for the proper Avorking of the trap. 

The action of the trap is as follow^s : Water of condensa- 
tion entering at A, fellows the surface of the funnel, and is 
thereby directed to the lower cham]:)er Y, through the 
amiular space between the twO' tul)es, until the latter is 
completely filled, when it overflows into the chamber F by 
way of the inner tube. Now, when this inner tube is 
about half full, the diaphragm D is in a state of 
equilibrium; the pressure on the bottom or under surface 
due to the column of water X just balancing that on the 
top or upper surface, due to the pressure of the valve 
spring S, together with that of the column of water in 
the inner tube ; under these conditions the valve is on the 
jioint of opening. The outer column of water acting on 
the underside of the dia.phragm tends to hold the valve 
liard on its seat, whilst that in the inner tube, together 
with the action of the spring, tends to drag it ofl, so 
til at it is clear that when the two equal and opposite 
forces exactly counterbalance eaoh other, it is only 
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©cess ary for tlie incoming water to add to the head in the 
iner tube, in order that the valve may be made to leave 
s seating and allow a discharge to take place, until the 
ead in the inner tube has fallen to a level, approximately 



Fia. 59. — The“Flinu” Trap. 

little below the middle of the pipe E. This level may 
^ called the '' water seat level,'’ for the valve opens every 
me the water rises above this level, and closes every 
me it fallsi below it. So that the discharge isi entirely 
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controlled by the quantity of water needing ejectment^ — a 
very important feature. 

It will be recognised at once that the gTeat simplicity 
arrived at in this trap is entirely due to the fact that the 
controlling forces are in nO' way whatever dependent upon 
either the temjoerature or the pressure of the contents 
of tlie system being drained; for the pressure may be any- 
thing from 11b. to 300 lb., and the trap will work equally 
well with but one adjustment. 

One feature which cannot be ];)assed without special 
uieutioii is the absolute protection afforded the valve 
whilst working, for nothing but water can j^ass it, owing to 
the fact that before steam can appear the water level 
must fall to' the bottom of the inner tube, which is 
practically an impossibility as long as the trap is in work- 
ing order. 

The lever L shown in lig. 59 has a twofold function : 
firstly, it may be ernployecT to adjust the pressure of the 
spring S, so as to either raise or lower the water seal 
level ; and secondly, it perforins the all-important function 
of a simple and handy blow-through lever. 

Accessibility of the valve is, in the opinion of the writer, 
the only weak point, though as to the direction in which 
this may be improved it is not easy to say ; the fact of 
steam never passing the valve seating except at a blow- 
through, it does not necessitate such frequent renewal or 
inspection of this "part, as is essential for the efficient 
working of some other traps. This trap can be recom- 
mended for almost any and every class of work, for it is 
the only steam traji on the market that embodies such 
simplicity with an equally wide range of possible 
adaptions. 
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CHAPTER VII. 


Retu rn-fee d - Systems. 

Ola,^s (1. — Return-feed Systems. 

To anybody talcing* tho trouble to measure the total quan- 
tity of water discharged during 21- hours from the steam 
traps of a fairly large installation, an invention enabling 
one steam trap to eSicieni.y drain the entire pipe range, 
and to return the water thus drained dii^ectly back into the 
Ijoilers, together with its large store of sensible heat, will 
appeal very forcibly, not only fro-m its economical aspect, 
but equally so from that of its simplicity. 

In many instances where one or another of these systems 
has l^een adopted tlie economy thereby entailed has always 
come out well on the right side, and in many cases a very 
marked decrease in the annual coal bill has been oliserved. 

Tliere are two return-feed systems familiar to tlic writer 
which are well w^orthy of considei'ation ; they are known 
as Pratt’s patent return steam trap system and Holly’s 
patent gravity return system respectively, and will be 
hereinafter known as Pratt’s and Holly’s system, as tlie 
case may be. The fonner of these two systems — ^namoly, 
Pratt’s — is entirely dependent on the action of a specially- 
designed steam trap, and may therefore ])o described in 
full, without falling outside the limitations emlwdied in 
the title of this series on modern steam (;ra]')s. Not so, 
liowever, regarding Holly’s system, for, being entirely 
dependent upon gravity, as its name implies, and not 
requiring a steam trap anywhere in the system, it cannot, 
properly speaking, be entitled to a place here. But after 
all is said and done, it performs all the functions of an 
efficient steam trap with the addition of its returning 
capabilities, and it is so full of interest that the writer 
has not hesitated to include it here, albeit only a short 
description. 


Pratt’s patent return steam trap svstem. 
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Pratt’s Patent Return Steam Trap System. 

This system, of which Messrs. Win. Whiteley and Sous, 
of Huddersfield, are the sole manufacturers, is the most 
ingenious and unique adaptation of a steam trap and dis- 
charge working upon the return-feed principle sO' far in 
vogue. Sliowii in fig. GO, it is used for returning direct 
l)ack into the boiler, automatically and continuously, the 
condensed water which is produced in the various steam- 
consuming appliances, so that it enters the boiler at a 
temperature as near as possible to that of the water con- 
tained therein. 



Jh'iefly, the system is as follows: All tlie various drips 
from their respective sources are led into a cast-iron ])ox 
known as a, receiver, tliis box l.)eing placed below tlie level 
of the lowest drip. The water thus accumulated in the 
receiver is forced or drawn up, as the case may be, into 
the body of the steam trap-, whicli consists of a float 
inside an egg-sl:iai)ed castin.ir, situated at not less tlian t ft. 
above the water level in the lioiler. As tins casting fills 
up, the float rises until a certain level is reached, when, 
by a. system of levers and weights, actuated in the first 
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place by the nioveineut of the floaty, it automatically admits 
steaaii into the top of the trap at full boiler pressure. The 
inlet pipe being fitted with a check valve, the water 
cannot flow back into the receiver. Now let ns consider 
what we have : here is a volume of water 4 ft. to 6 ft. 
above the water level in the boiler ; tliere is full boiler 
pressure above and below it; therefore the law of gravity 
comes into force and the water hows rapidly down the 
outlet pipe to its own level in the boiler. The float fjQls 
with it until just before the bottom of the trap is readied ; 
the full boiler pressure is automatically slmt oif, allow- 
ing the water in the receiver to again till the tra]), when 
the action is repeated. 

Describing the system in more detail, and turning now 
to the trap proper, as .seen in fig. Gl, it eonsiists of a 
cast-iron egg-shaped hollow receptacle A, divided hori- 
zontally by a fianged joint, and suitably ribbed to with- 
stand the Iiigh boiler pressures now in use. Inside, 
riding on a fork, which is firmly fixed to the same spindle, 
to which is attached the e-xternal lever .1^ and the balaiico 
weight W, is a hollow cast-iron float, tlie whole Iieing 
adjusted to a state of ecpiilibrium by means of tlie movable 
weight W on the lever B, as shown. A short distance 
along the lever B is riveted a short steel i)in K, wliich 
engages with the skate C and its rolling weight It W. 
This skate works upon aseparate sliaft fioin iliat of the lever. 
Working in a slot 8, at the toj:) of tlie skate, is a sliort 
connecting rod M, which is attached by a. sliort crank N 
to the vspindle of the steam valve I). This valve, which 
is of a very simple construction, fulfils a. twofold purpose, 
dependent upon the position it is in ; for in one ])Osition — 
during discliarge — it admits the steam from the Iioiler into 
the trap, at the same time closing cDnimunication to the 
atmosphere through the pet cock or air valvct P, whilst 
in its other position-— during iidet — it shuts oil’ the boiler 
steam and admits air at atmospheric pressure through, P. 

The action of tlie trap is as follows: Assume it to lie in 
the position shown in figs. GO' or (>1. d’he. water of 
condensation in the receiver enters tlie body of die trap 
through the inlet (1, the displaced air and vajiour (‘st aping 
through the air valve P. As the water rises in the Irii]) 




' i'*** >1 « tw 
{ w S;Ut,f '»* 


the float rises with it, which, as before mentioned, is 
balanced by the lever B and its adjustable weigdit W. The 
stud ll after a while engages with the skate C, and slowly 
IHills it over into a horizontal position. As soon as it 
tilts down in the opposite direction the rolling weight W 
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runs along the skate and weighs it down suddenly, and 
in so doing causes the connecting rod M to actuate the 
crank N and open the valve D, thereby admitting live 
steam at full boiler pressure on to the water in the trap. 
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which cannot get back along the inlet pipe owing to the 
automatic check valve placed thereon ; so that, as already 
stated, the water flows by gravity down to its own level in 
the boiler. The rate of discharge depends solely iqDon 
the amount of friction or other resistance due to elbows, 
bends, tees, etc., in the fall pipe. As the water in tlie 
trap falls the float falls with it, until just before the 
])ottoni of the trap is readied, when the rolling weight 
again operates, this time rolling back to its original 
jiosition, closing the valve D and releasing the pressure 
in the trap so as to allow another charge of water to 
enter at G. 

The air valve has a special function. Suppose that the 
water in the receiver is, for a few hours only, a veiy 
small quantity, the trap would consequently take a longer 
time to fill. Now, after it lias discharged its contents, 
the steam remaining wlieii the valve D has closed con- 
denses and forms a vacuum, which isi made use of by tlie 
air valve P, closing and preventing admission of air. 
The vacuum thereby formed is iu numerous cases often 
of the greatest importance, as it very materially assists 
the flow of water from the receiver, whicli is especially 
advantageous when the pressure in the receiver is low. 

The receiver is a cast-iron steam-tight cluiiul)er, wlridi 
receives the water of condensation in bulk. It is essential 
that it slmiild ho placed l)clow the level of tlie lowest dri]>, 
so that the water may flow into it liy gravity if desired. 
iVll drips, which must bo of the same pressure, and lie 
fitted with separate stop and check valves, arc couneet,cd 
to the lirass buslies in, tlie top of the receiver, l^h’om the 
centre large hush in the top of the receiver the inlet pipe 
G runs to the trap, being fitted witli a reliable cliedv 
valve. The water flows from tlic receiver along tliis inlet 
pipe, partly by pressure from the source of tbo drips and 
partly by suction duo to the vaciuuu. 

In special cases where the coudensed hot or boiling 
water is delivered to the receiver at or near atmospheric 
pressure, and it is desired to return this to the boiler, 
special means have to be ado])ted in order to lift tlio 
water into the trap, which, for reasons previously men- 
tioned, must he about 4 ft. to G ft. above the water level 
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in the boiler. It is accomplished in the following manner : 
A second trap of the same type, but for purposes of dis- 
tinction called a ''lifter'' trap, is so placed with its 
necessary stop and check valves that the water from the 
receiver may flow into it by gravity, when it is forced by 
steam pressure into the return trap. The steam pressure 
may be taken from any convenient source, so long as it 
is amply sufficient to lift from the lower or "lifter" trap 
to the return trap. The discharge pipe of the lifter trap 
is connected to the inlet of the trap. The steam pressure 
forces the water from the lifter trap into the return, trap, 
which in turn returns it to the boiler as before. 

The following jDoints should be noticed in connection 
with this system. The inlet tO' the boiler should for 
obvious reasons be placed well below the water level, and 
the return trap should be placed as near to the boiler as 
circumstances permit, so that the live steam pressure 
above the water in the trap should correspond exactly with 
that existing in the boiler. 

One great advantage in these systems is their sim- 
plicity, for they do not require skilled attention when in 
use ; also, apart from considerations of economy in water 
and coal, they very materially increase the life and 
efficiency of boilers so fitted, for only pure distilled water 
is returned to the boiler as a continuous feed, thus 
reducing, and to some extent preventing, the accumula- 
tion of scale. 

Holly's Gravity 1 Return System. 

The otlier return-feed system cannot, strictly speaking, 
l)e considered out of place in this series, for it performs all 
the functions of a steam trap, -vvithout actually including 
one. 

The principle is decidedly novel, but we can only 
give a short description. Fig. 62 shows the sysito'tri 
fitted to a range of boilers, one only being shown. It 
consists of the following parts : A drip receiver, a main 
receiver A, two separators I and B, rise and fall pipes C 
and D, and the necessary connecting pipes. The drip 
receiver F is a cast-iron vessel to which the various drips 
are led; from thisi receiver they flow into the main 
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receiver A tlirougli a ispecially-designed suction tee. The 
forcing end of this suction tee is connected to the steam 
separator I, and its condensation is also led into the 
receiver under full boiler pressure. The water is then 
swept up the riser pipe in sections of finely-divided 
particles, due to the special discharge head on one end of 



Fig. 02. — The Holly Gravity lletuni System. 

the main receiver into the separator B, when it falls into the 
down pipe D, and thence direct into the boiler. The water 
in its upward flight is carried with the steam that is 
required to maintain proper circulation, and occupies 
a vertical column in the down pipe above the water level 
in the boilers, when the weight of this column of water, 
together with the pressure from the receiver, overcomes 
the pressure in the boilers, thereby enabling the water 
of condensation to form practically a continuous feed to 
the boilers. Hie object of the small pipe G and the 
reducing valve R V is to enable the engineer in charge to 
have absolute control of the circulation. 
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CHAPTER YIIL 
Bundy" Steam TiiAPs. 

Bundy steam traps are manufactured by the A. A. Gritliri 
Iron Company, of New Jersey, in two different types, those 
known as return traps and separating traps. 



Fig. (53. — Tlio Bundy 100 Series Separating Trap. 

Dealing with each type in detail, the return traps are 
employed specifically to discharge water of condensation 
into steam boilers against the steam pressure existing 
therein, although they are very frequently used with 
success as lifting pumps, to raise water or other liquids 
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from a given level to any higher point, and also as meters 
to measure the flow of condensation from steam coils, etc. 

Attention is drawn to fig. 63, which sho'wsi an exterior 
view of a Bundy 100 series return trap, where it will be 
seen that it consists essentially of a pear-shaped receiving 
bowl working on a trunnion at its stem end, and so set to 
hang suspended that when empty its toj) surface re^sts 
against the top of the oircular hoop; but when full, the 
weight of the contained water, the centre of mass of which 
is some distance from the tmnnion, causes the bowl to 
fall so that it rests on the bottom of the hoop, remaining 
in that position until all the water has passed out. 

The actual manner in which the discharge is obtained 
will be understood more readily by a study of fig. 64, as 



Fig. G4. — Sectional View — 100 Series .Return Trap. 


showing a section through the working parts, the 
manner in which each operation takeis place is more easily 
followed. The water of oondensation entering at the point 
D, on the right-hand side of the trunnion, passes into the 
bowl, which, when of sufficient weight to overcome the 
leverage effect of the weight E, on the horizontal lever F, 
overbalances and takes up a lower position. Wliilst falling 
the projecting ring G jduIIs up on the valve stem H and 
oiDens the valve I; this being connected direct to the 
steam space in the boiler admits steam at boiler pressure. 
The prc'ssure in the trap and boiler now being the same, 
and the trap being located above the water level of the 
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boiler, the contained water flows into it (the boiler) • bj 
gravity. The trap bowl now being empty, the weight E 
pulls it back into its original position ready for another 
fill up, and at the same time the ring G closes the steam 
admission valve and opens the small valve J, the function 
of the latter being to exhaust the steam and air remaining 
in the bowl. 



Fio. 66. — A Bundy Return Traj) Connected to take Coiiduusation from a 
Vaetuiin Chamber. 


When returning water direct to a boiler, or range of 
].)oilers, the trap muist be placed at least 4 ft. above the 
water level, as gravity is depended upon to effect the 
return to them from the traps. This, of course, is an 
essential condition for all return systems. 

These traps will take condensation from coils situated 
cither above or below the level ujion which it may be rest- 
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ing, but it is conditional to successful operation that when 
the coils are below the trap there must be sufficient 
pressure available to lift the water into the trap, but when 
the coils, radiators, or whatever may be the systems under 
drainage, are located above the trap, the water will drain 
into it by gravity. One beauty of these return systems is 
that it is quite immaterial at what pressure above or below 
the boiler pressure may exist in the system under 
drainage, as they are capable of taking water from low 
pressure, or even gravity supply, and discharge the same 
into the boiler against a high pressure. 



Fkj. 66. — Tlie Bundy 100 Scric.s St!i)urjiting Trai). 


An interesting ajiplication of this trap is shown in fig. 
65, where one is seen taking care of the discharge of both 
condensation and oil from a vacuum chamber, in which 
case it is equipped with a specially-designed set of valves 
suited to the conditions. The makers inform me that 
when properly set this trap will take water from a 25 in. 
or 26 in. vacuum without trouble or interference. A supply 
of live steam at nominal pressure — sufficient to evacuate 
the trap at the time of discharge — ^must be provided and 
connected as indicated. 
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The Bundy sej)a.ratiug' traps are very similar in appear- 
ance to the return traps, though their action is slightly 
different. An outside view of one is shown in hg. 66. 
They are mostly used for discharging condensation from 
coils or radiators either into the atmosphere or into a 
receiver. They are manufactured in two sizes, known by 
their makers as the 50 series and the 75 series respectively. 
The 50 series traps are designed to operate under all 
pressures up to 801b. per square inch, and the 75 series 
under liigherq^ressure steam, either saturated or super- 
heated, up to 250 lb. per square inch. Their guiding prin- 
ciple is the differentiating counterbalance controlled by 



Fjg. C7.~8uction:il View — Ruiidy 100 Series Separutin^^ Trap- 


the weight of water which collects in the receiving bowd, 
causing it to rise or fall, and in so doing operate a valve. 

Fig. 67 shows the principle of construction, which is 
very siniilar to fig. 64:, but tlie process of operation differs 
in some respects. The water enters through the trunnion, 
situated as in the return type, passes into the receiving 
l)owl and fills it, when the latter falls and opens the dis- 
charge valve B. The pressure exerted upon the usurface 
of the water, which is that of the system under drainage, 
forces the water out through the curved pipe A, md the 
yoke piece, to the discharge valve B. This discharge may 
be considered as jjurely a syphoning action. Before the 
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Fig. 68 shows one of this type connected to a sieaia 
separator or drier. They should always be placed below 
the apparatus to be drained, and connected no a suitable 
by-pass substantially as indicated. They will rai^e water 
above their own level, in which case the usual non-reiiu’ii 
valves should he fitted. The discharge from these traps is 
intermittent and periodical, and will be in conxormiTv with 
the length of time required for the receivins* bowl to fill, 
this depending upon the nature of the system under 
drainage. No water can be discharged whilst the pear- 
shaped howl is in the filling position, resting a<^aiiist the 
top of the hoop. 


CHAPTER IX. 

The AuTOitATic Valves op the Atmosphekic SiEAii 
Heati^'g Company. 

In order to render this treatise more complete, the writer 
has decided to include a few words by way of description 
of the special valves used upon the radiators, etc., of the 
system of atmospheric steam heating employed by the 
Atmospheric Steam Heating Company, of London, for 
these valves perform all the functions of a steam trap, 
albeit under somewhat different circumstances to those 
one generally associates with traps. It is inieresiing to 
mention, while on the -subject, that the heating of large 
public buildings and works by the atmospheric system is 
very much on the increase, for the advantages in its 
fawour, when compared with heating under pressure, are 
very considerable; among the most important may be 
mentioned the gain in efl&ciency and economy. 

Fio*. 69 shows a vertical cross-section through a valve 
used for extracting the water of condensation and air froiii 
a heating system, it being used in conjunction with a 
vacuum pump, the latter forming part of their system. 

The position of the parts as shown in fig. 69 is that 
existing when the valve is closed, for the connection to 
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the radiator, kettle, or other appliance under drainage, 
is made at C, and the outlet to the drain or tank at L 
through a vacuum pump or other draining apparatus. 
Briefly, its action is as follows : Water of condensation 
accumulating in the radiator, or other appliance, passes 
into the body E of the valve and rises, thereby sealing the 
space between the inverted cylinder-shaped shell A and 



Fig. 6U. —Wiitor and Air Rolicf Vulvo of tlio Atmo.siihcirii: Sioam (Jo. 


the extension of the cover or bonnet D ; when the differ- 
ence of pressure acting on the shell A causes it to rise, 
lifting the lower end of the tube Gof the vulcanised rubber 
disc H and permitting the accumulated condensation to 
pass away, the parts falling back again into place ready 
for another discharge. The vacuum pump or other drain- 
ing agent extracts air from the system through the 
annular space between the central tube G and the guide 
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Spindle B, tliis space being always open to the system 
through the other annnlar space between B and A. 



Fig. 70. -Thermostatic ReUef Valve of the Atmospheric Steam Heating Co. 



The reader will now see that the conditions of working 
are not so widely separated from those existing m steam 
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trap practice as generally understood, for this is only a 
special type of steam trap applied to a special rype of 
steam heating system. 

Another valve, known as a Thermostatic Water and Air 
Eelief Valve, which has also been specially designed for 
use in connection with this special heating system, is 
shown ill fig. 70'. It differs very considerably from the 
previous one, for it works upon an entirely different prin- 
ciple. As its name implies, it depends upon the thermal 
expansion and contraction of the centrally-situated com- 
posite plug E; for, being connected at C to the apparatus 
under drainage, the presence of water in the body B 
would cause this plug to contract sufficiently to allow the 
vacuum pump to suck it away through the specially- 
designed valve. The screen O' prevents the passage of 
dirt to the holes in valve seating or bushing L. It is 
withdrawn with the bonnet B from the body for cleaning 
purposes. It should be noted that this type of water and 
air relief valve is only intended for use in positions where 
the circumstances entail a very small amount of con- 
densation. 

Yet another of these special valves is sliown in fig. 71 
This type is known as a “ motor valve,” and is specially 
intended for use under conditions entailing a somewhat 
excessive amount of condensation. Being of a more com- 
plex design, I propose to deal with it in greater detail, 
for its mimerous cleverly-thought-out features cannot fail 
to he of more than passing interest. 

It consists of the following parts: A substantially- 
constructed body, having an inlet at C and a discharge at 
L, and containing a hollow spherical copper float A, this 
latter being free to rise and fall on a tubular stem B. 
At the top end of this tubular stem, and firndy connected 
to it, is a movable piston F, -wliereas at tlie low'cr end is 
situated the discharge valve (x ; these latter also being 
contained in the body. The function of the copper float 
is to rise in the presence of water of condensation and 
close the port E in the piston F l)y means of the small 
valve D, this being necessary in order to relieve the upper 
side of the piston of any pressure in tlic system and to 
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permit the vacuum caused by the vac^i^n 
the upper side, this having the effect o^;;a’ 
together with the discharge valve, in o: 
charge may take place. 

The action is as follow^s: Valve G being in the position 
shown, no direct communication to the outlet L can occur, 
but the vacuum induced in the pipe attached to L is 
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Pk;. 71. — Motor Relief Valve of the Atinoaplioric Steam Heating Co. 


communicated to the upper chamber N through the tube 
B. As the water of condensation entering at C accumu- 
lates, the float A rises and the valve D attached to it 
closes the port E. Tliis prevents the vacuum existing in 
the chamber N from having any effect upon the lower 
chamber, and the unequal state of pressure set up betw^een 
tlie two chambers, on either side of the piston, causes it 
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:c rise, lining' the valve G and permitting a discharge to 
take place. When the lower chamber is nearly emptied 
the float A drops back into its initial position and opens 
the port E, so that the pressure in the two chambers is 
again equalised, and the piston, aided by the spring H, 
falls back and closes the discharge valve. Air accumulating 
is continuously relieved through port E, chamber N, and 
tube B, except at such times when discharge is taking 
place. 
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APPENDIX. 


OrPOiiTU'NiTY has been taken in this reprint to include 
parti'CLilars of sonie recent forJiis of steain traps that Jiave 
been phiced on the market. 

It should be explained here tha.t Avhereas these new 
.(le-sig'iis contain scweral unique features, they are all based 
up>on one or other of the ])rin'ciples already dealt with. 
.Brietly enumeratin-g- these, principles, those euiploj^ed are: 
,(1 ) Tile thermal expansion’ of metals.; (i^) tlie thermal 
exj-iiiiision of volatile fluids ; (d) the hydrostatic pjdnciple 
.of notation ; (d) differential water pressure; and (5) 

syphoning* and giuvitation effects. 

The Shaw trap, as ma.iiutactured by Messrs. J'()se])h 
Shaw ami S(.)n, of Huddersfield, is very original, and one 
well wwthy of attention, the iiriiiciple being that of 
til cm nil exiiansion of a metal pipe. As ivS already well 
known, tliis is a much exploited principle, the inimber 
•of designs of this type being only exceeded by those 
known as float or bucket traps. 

The limitations of tliermal expajision as a. means of 
olitaining motion to operate a. va.lve lies in the fact that, 
unless tlie ex])aiidiiig or eontractiiig member is somewhat 
Imigihy it is almost impossihle to olita-in sultieient valve 
lift- to ensure a, discharge area of anything like reasomdde 
] moport ions withoait scouring' iliie valve seat find very 
mueh throttling the discharge itself. Hence tlie most 
interesting feature of every thermal exiiansion tra]> is 
the method adopted to obtain at the valve seat a,, multi- 
plieuiion of the actual exiiansion or contraction >of the 
princi]>al memlier ; that is, of the part sulijected to the 
varying temperatures of steam and water -of eoiidensation. 
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Fig'. 1 sliow.s an ontside view of tlie Sliaw trap. Tt 
consists of an expansion pipe A fitted with an inlet 
connection B at one end and a valve box, valve, a system 
of rnultiplying levers, etc., at the otlier. In order to 
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understand its action when in use the lasader should rc'hu' 
to fig’. 2, which is a ciY)Ss-ise'Ctiona.l view. Led. us iniagine 
that tlie central or expansion ineinher A is full of Jiv,v 
steam, so that it is expanded .and th(^ valve is hard on i(s 
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seat. Now, water of condensatioai entering at B will fill 
this pipe and at tlie same time will reduee its tempera- 
ture, Avith the result that the over-all length will be 
reduced Ijy an aniount directly dependent upon tlie 
product of tliree faetors : (1) Tire coefficient of expansion 
of the material ; ( 2 ) tlie length of the pipe ; and (3) the 
fall in temperature. It is quite obvious, from the pro- 
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Ki<r .showino' Act ion 

of “Sliiiw" 'L’rap. 


portions shown, that tins product, will not be large enougli 
to render ti sufficient A'ah'c lift ; therefore it must lie 
multiplied. As toi how this is done is perhaps the most 
interctsting feature, it will he noticed that there are 
two rods (1 Cl situated on either side of and parallel to 
the exiiaiision meinher A. These two I'ods are eaeli 
anchored at one end to the flange of the pipe connection 
B, whereas the other ends are couiiected to the two 
links D I). Since these two links are eacli comiected at 




,„K* L'ImI t.l Ill-sou tlll^ Vlllvu IHIX K, ini.i uIm. siurc it is 
llio Villvo tMitl of tlic jjipo whii-h i« t‘< 1 hy I In* nm 

trudioii iho oilior (MhI Ikhiio- for nil i.rnrticnl purposos, 
j-ixed — ilicso links will ialu'- up sonii‘ siu’h position ns lliat 
siH.wn ilottcMliii Iholiiio iliii-i-aiii liu;. wlu-r-, us will l.r 
SL'on, tlio ;ic't,un,i ooni.rjK*.! ion of tin*' pip<’' 5*s n«'t only trails 
mil toil to the op[M)siii‘ oiuLs of tliost* links, Init it is also 
transinitioil in llu^ oipposi((‘ (lir(‘cl i(»n^ to (lint ol iho 
orio’iiiul motion. Tli(‘ aiiionni «»f iiioliun, lannp innlti 
pli.Ml at. 1lioout(M- (mils of tli(‘. links, is tlnm t la nsini ( hs I 
to tlio two parallel pull rods K and li'oin llnmoo to tin* 
■orosspiotu^ Ik Diri'otly oHmiuM’l ( mI t(» this (•rosNpit‘i*<‘ w 
tli(i valvo adjusting* rod II, wliirli is so arran;.»:<*< l as to 
slido in tlio stunino* hox. K, and thus atlVrl tin* inot ion of 
the valve* V, whivli is of 1 ho ordinary Hat fnro.l |yp<‘, its 
stoin l)cvi.nu>* an iNisy lit- in tin* low(‘i‘ oinl ol tin*' I’nd 11. 
Thoroforo it will bo r(s*()o;uis.<‘d that tlu'* aotnal roiiliar 
tion of tho ])lp(' A is imdiipliod at lln^ valyo ,s(*at in tin* 
]*atio O'f about, lhrc‘o to oiu*. Tin* water of ootn loiisa t ion 
will iiow out th 1 * 0 n^'h t In^ oaith*! I, liii,’. K and stoain laKinp; 
its i)hmo will oauso tin* pipe A to rapidly oxpainl, and, 
tliroti^’li tin* systt'in. of hwe'i’s, pull tin- valve rod li aivnitisl 
the nn(h*r sidi'- of the valve* lie'-ad, and thus fore*i* lln^ Intit'r 
oo, to its seat. 

In oi-der to se*! the- (rap re'iidy for uses tin* stemm sliotthl 
he turin'-el on anel'tlio liainbwheM*! b slaekod baei% so as to 
allow the^ valve' to be* blown full ope*!!, w!n-n tin* stesiin will 
blo-w thi’oiiLi’h. The* hanel wln*e‘l shouhl bo li'*hte*noel up 
just siiHieieMii- to e'lose*- tin* valv<\ and h»ek<Ml in pnsili'on 
by the^ loek nuts N, whe'U the trap is r<*a<ly lor nse*. At 
any tiin(*this hand"wb(*el may be usesl as a bandy ntonns 
of bleiwinii* throne’ll tin* trap. 

Tin* val\’e* is, p(‘rhaps, not epiite* S(» aoi*e*:- si bh* a iniohl 
lie* dt‘sireMl. This is a small point in itself, but mim* wall 
worthy of at ( e‘iil iem . In eommoii with 'fitlmr f«>rnis o! 
expaiisio'ii traps the* valve* is wide* opt‘n vln*n e<dd. allow 
in^’ all aei'iimiilat ions of wait*!’ ami air !<» 1 h* <balm*d auav 
whe*n si!*am is llrsl fnrne'el on. 
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The ‘‘ Patros ’’ Steam Trap. 

Quite tlic iiiest recent design of exj^ansion-tyjoe trap 
is that known as the “ Patros.’' It is marketed by Messrs. 
Artlnir Ross, Hotchkiss, and Co. Ltd., of London, and 
is shown in section in lig\ 4 . It consists of a cast-iron 
box A, with a, removable cover at one end and a valve 
l)ox, etc., at the other. On the left-hand side of this box 
is cast a. header, into which are fitted two expansion 
pipes B B 'of different materials. The top one is of iron, 
the C'Oefficient of expansion of wliicli isi about ■OOOOl^L 
and the lower one is of an alloy having* a coefficient of 
expansion somewhere in the neigiilmurhood of 'OO'OOlTr). 
These two expansion members are not parallel, but con- 
verge together so as to fonn a. somewhat acute angle at tlie 
apex of the triangte thus formed. At their opposite 
ends they are screwed into the Iieadpiece C, to whicli 
are connected the valve operating spindles, etc. This 
headpiece is free to< move in a direction controlled by tlie 
differential expansion of tire two pipes B B, and this may 
he considered, for all practical purposes, to take place 
at right angles to the actual direction of the expansion. 

Ill or<ler to- fully appreciate its advantages' and mode 
of action, I propose to describe it in some detail. First 
of all, we will consider tliat all tlie woiter, etc., lias been 
drained away, and tliat the trap is ready to accumulate 
another 'discharge. Under tliese circumstances tlie body 
and working parts of tlie ti*ap will bo subjected to live 
steam, witli the result that the two expansion pipes B B 
w'ill 1)0 ex2)aiided, the actual, relative increase in length 
of each being determined by their respective coefficients 
of expansi-on, which, as will lie remembered, was greater 
in the case of the lower pipe. Tliisi will have the resul- 
tant effect of producing a. rise, in ii vertical direction, of 
the headpiece C, thereby permitting the pressure of the 
steam, in the system under drainage, to liold the discharge 
valve F liard up on its seating. 

Water of condensation is admitted tlirongh the open- 
ing in tlie cover on the left of tlie casting and conducted 
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to tlie reservoir A tliroiigii the pipe H, where it will 
aecuinulate until the expansion pipes B B have cooled 
down sufEcient to permit of a. depres.sion of the head C, 
NA'lieii tlie set screw D will be forced against the valve 
stem M, and thus open the valve. The water will then 
lh)w out i]ir(3ugh the outlet G until its level lias fallen 
low enougli to admit live steam to pass to the upper 
ex|)aiision member through the by-pass I. This will 
liave the effect of momentarily inoreasing the depression 
of tlie valve, to lie ra-iiidly followed by the exjiansion of 
thci lower member and the closing of tlie valve conse- 
(luent upon the rise of the headpiece C, due to tlie 
differential expansion of the two members. The trap 
will then l)e ready for another accimxulation of water. 

This design of trap has many good points, among 
whicli may be mentioned the fact that the valve, beside 
l)eing held up on to its. seating* by the pressure in the 
system under drainage, is always wide open wlien cold. 
The controlling force is of a very piowerful and certain 
nature, and this is ksupplemented by a very handy form 
of lilow-tlirough. The metliod of adjusting tlie correct 
jtositions of the valve operating set-screw a,nd spindle is 
simple aiid accessihle, wliich may also lie said of the valve. 

Tub “ PiimiiBR” 'Steam Trap. 

A design of expansion steam trap is marketed hy the 
luan of Messrs. Geo. W. Smitli and Son, of Bradford, , 
which for its simplicity it is by no means an easy matter 
to hml an equal. 

Shown in fig. 5, it ^consists of a length of piping — 
40 in. long in every size' — into each end of which is 
sci’ewcd. a,, brass union, which fiorve respectively as the 
inlet ail'd outlet for the condensation water. Inside this 
pipe is a.nother, of about one-third the diameter, of a 
spC'eially-]ireparod metal, fixed a'S shown in fig. 5, and 
liaving the valve a.t one end. These two pipes of 
different materials are alteniately contracted and expanded 
liy the presence of water or steam, and it is the difference 
in the coetlicicnts uf linear expa.nsio'ii of the different 
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inetaLs, coiiibined with the faet that the steam at dis- 
charge is in more intimate contact with the smaller pipe, 
that is relied upon to close the valve in the presence of 
live steam. 

Considering its action in more detail, we will imagdne 
that a discharge Inisi just taken place. Now, under such 
condition aial with proper adjusitment, the valves will 
be shut, tlierel.)y isolating’ the traj:) from any heating 
inhuence, witli the result tliat as sooai a.s it has lost sutli- 
cient lieat ])y radiation, etc., to perjuit of a. conti'acd ion, 
tlie larger elfective contraction of the smaller pipe will 
draw tlie valve off its seat. If thei’e is water in the inlet 
pi^ve tliis will ])e discharged, but should only live steam 
be thei'e the valve will instantly close again, for it can 
only remain open for S'O long as the comparatively cold 
watea* is there. Hence Ave see that the valve is self- 
controlled, differeirtiating, so to speak, l)et\yeen the 
presence of Avater and of live steam, in a similar manncig 
but Avithont the disadAuintages of a thermostatic trap. 

From Avhat lias lieen already said it Avill be recognised 
that the vah’e i.s Avide open Avhen cold, and tliat there is 
a straigt Avay through the trap, thus euabliiig it to be 
connected iii) in a line of juping Avitlmut necessiditing 
a.AvkAvard bends, altlipugli it isi claimed l)y tlie makers, 
and no doubt rightly so, that tlie trap Avorks eigially well 
in any position. 

Tlie adjustment is obtained hy scrcAving the outlci 
coupling either liaclvAvard or forAvaril to the rc(piire<l 
extent, and locking it in position by means of the lock- 
nut immediately beliind it. HoAvever, there is no ])ro- 
vi'Sion for liloAving tlirongh liy lia-nd other than liy 
upsetting the adjustment, Imt since re-adjustmeiit is in 
itself a very simple matter, this cannot rightly lie con- 
sidered an objection, 

Con.sidered as a commercial article, tlie writer lias 
reason to l)elicwe tliat it liasi proA^ed a success A^'llere 
adopted, a fact AAdiich, AA^lien taking into consideration 
its loAv initial cost, must be a «o*urce of great satisfaction 
to its makers. 
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Home tliirty or forty of these Premier traps are in use 
l)y tlie Bradford Dyers Association Ltd., wlm commenced 
with (piite a few, eviden-ee in itself that they have given 
sal isfact ion. 


The '' HrPEHTr' Steam Trap. 

Messrs. T. and K. Wannbaclier, of London, have 
recently placed u])on tlic market a steam trap of the float 
tyj)e, kmnvn as the “ Biiperti,’’ in which the method by 
whic'h the float o])erates the discharge valve is certainly 



iini<|uc. By laderence to tig. (> it will be seen that the 
tM>n(ioiisation water e-iiteriiig at c fills the body of the 
i rap and ra,isos the ball float d, which in turn lifts the 
Minal pilot valve f\ wlien . the pressure of the body h, 
n-riing- u])on the surface of the water contained therein, 
forces the water along the canal r/ to the underside of 
t.In^ small pisto-u h, which is then pushed up. The stem 
'/ of little |)istoii will then lift the stem k of the dis- 
ttliargi'' N'alve h, wlien tlie water under pressure inside the 
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trap Hows in the direction of the arrow up the canal /, ^ 

through the valve a, and from thence to the outlet ni. 

As the water level in the body sinks the float sinks with 
it and closes the jjilot valve, when the steam pressure 
acting upon the top of the discharge valve forces it on to 
its seat, and at the same time the little iriston h descends 
to its original position, and all is ready for another dis- 
ci Large. 

On the whole, there are several comineiidahle i^oints in 
this trap, which signifies that the design lias been well 
tlioiiglit out and the principle properly applied. 

As regards protection of the valve. This should prove 
to be efficient, for its position, high wp in the body of the 
trap, enahles it to be Avell protected by a water seal, for 
one may presume that the water never falls suffrciently 
low to uncover th^ opening- to tlie canal I before tlie valve 
is returned to its seat. It should be noticed that the 
l)ottom of the body is cast witli a sump, in order tluit ail 
foreign matter may collect therein, and tliiis prevent the 
pilot valve f from l)eing‘ fouled. An improvement tliat 
might be adopted with advantage would l)e tlie fitting of 
a scum cock, in order that accuniulation of foreign 
matter may be blown out of the sump from time to time. 

A screwed plug* situated immediately over tlie top of 
tlie discharge valve renders this part quite accessible for 
inspection or renewal. However, it h noticeable tlm.t 
there is no provision for blowing through the valve l)y 
haud, and as in tliis particular design it would be l\y no 
means a. difficiiltl matter to fit one, one is apt to Avonder 
how tliis, point can liave been neglected. It is certainly 
an advantage in a bucket-type trap to be able to open ^ 

the discliarge valve l)y hand, and also to liei able to leave 
it open ; for it must he reioemlAered tliat traps of this 
type are frequently <lesig-ned so that the valve i^s held to 
its seat Iiy tlie steam pressure, with the consequent result 
that Avhen tlie system, is not in use the valve is «luit and 
does not permit of tlie ready escape of tlie wuiter and air 
from the pipes, together w-ith the heavy priming tliat ^ 

takes place wlien tlie steam is next admitted to the cold 
mains. 


APPEND is: . 


XI. 


A coinmeiidable feature of tlie des-ign is that in order 
to take the trap to pieces it is not necessary to break 
any joints, for, as Avill observed, the body is cast in 
two parts, tlie joint being made as sliown in fig. 6. 

Tliere may ])e seen in use upon a large ninnljer of 
steams] lips a, pai’ticular design of steam trap known as 
(leddes Ibilsator Trap ; as, for instance, the Admiralty 
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and, aiiiong otliers, the P. and (3. Co., have adopted 
tliein somewhat extensively for such uses as draining tlie 
c()ndensa,tion from the intermediate and low-pressure 
steam chests, and for draining tlie cylinders, steam 
pi])ing, etc., of the winch and steering engines. 

Ill aetual effect this pulsator is l)ut a, special type of 
stea,m. trap designed with a view to use under marine 
eonditioiis. However, the sj'iccial feature of the design 
lies in the extreme simplicity and originality of the 
iliscliargo valve. Two viewsi are shown; tliat in fig. 7 
lieing tlie position of the various parts when the discliarge 
valve is shut, whilst that in fig. 8 shows the corresponding 
conditions during disduirge. 


By reference to these illustrations it will l)e seen that 
the fioatinp,’ l)iicket is situated in tlie centre of the body 
of the trap and is fi'ee to .sli<le up and down a central 
|)ipe, wliicli is liollow, being* plugged at the knver end, 
wliilst. the- upper end coinnuinicates directly witlL tlie 
discharge OTitlet. Tlie action of tlie ])ucket in sinking 
is to operate a sliding sleeve situated at tlie lower end 
of this liollow pipe, for it transmits its motion to iliis 
sleeve throaigh the systiem of lirdvs, and, in so doing 
causes it to uncover a. small port a,nd thus permit the 
]n’essure in tlie trap to discharge aknost a complete 
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Fig. S.— “ I’lilfiiitGr ” Tinr Discluiryiui^- 


Ijucketful of water. It is claimed for tiiis design that 

since the amis of the central link are of unequal length 

being so proportioned tliat the niotion of the bucket is 
accompanied by a minimum of travel of the sleeve — that 
the action of the trap is more sensitive, and at the same 
time enables a small bucket to be employed. All foreign 
matter accumulating in the body may from time to time 
be discliarged througli the blow-off cock, sbo'wn on tlie 
extreme left. Also the fitting of a. water gauge enables 
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the man in ehar<»‘e to asceitaiii occasionally whether the 
trap is working- properly. 

Whilst dealing with the Geddes steani trap it would 
})o interesting- to also consider another special device of u 
similar design, namely, (leddes. oil trap. 

It is eoinmon knowledge tc) all steam engineers that 
the ])resence of oil in tlie water fed to the l)oilers or C'On- 
tleiisers is to he vei-y iseverely g-uarded against, for if in 
sutHcieiit (piantity it ca.rries with it an immense amount 
of trouble, t-o say nothing -of the loss of etliciency of the 
ap])aratiis, with its ouusecpient inci’ease in the coal hill. 
The jU'eseiice of otl ma,y l)e at‘tril)ute<l to cylinder lul)ri- 
<‘atiou, and fi'om the swal)l)ing of the pi.ston rods, valve- 
spindles, etc. We will not enter into discussi-on concern- 
ing the delet.e]‘ious effects of oil in feed water, for they 
are only I-d-o well known. 

This special i>ulsator oil trap is shown in secti-on in 
lig. 9, and will he seen to consist of a. pulsator ti'aj), uiJon 

tlie inlet side of whicli is cast a. s[)ecial receptacle, in 

which the oil is separated; from the water in a very 

.simple, l)ul none the less effective, manner. The water 

has fi’ee aceess to the tra.]) IkxI}" thr-ough the equilihrium 
piptn which pip(^ ensures a constant liead -of water in the 
r(H'e])i acle, whilst, at tlu'- same time the stea.m pressure 
reaches the body Ihrongh the passage east in the top; 
so tliai- t h(^ lloat ” oil in the water of condensati-on, 
wlnm in a, <pii(‘scieiit stale. Moats upon the surface, and 
is therid)}' se])ni-ated off, and may he drained away 
through tilt' drain-cock at the htitlo-m, emdding the water 
dist‘lnii-gt'<l hy the trap to ])'e I'eturned to tlie hot well in 
a. lit stntt' to ht' admitted to the boiler. 

This devit'o is only a])plical)k^ for sipiarating the r>il 
wilt'll it is '(‘oiit a iiu'd largely iu a lloaiing condition, and 
dot's not. prt'itMid to deal with oil coiitainetl largely in 
“ t'mulsioii, " which fact jioin'ts very strongly in favoin- of 
lilt', nsi'- of a. high-grade mineral o-il, for wlien in a state 
of emiilsitni, as is the ca.st.'- when conim-on t)r low-grade oils 
ai’t' t'liiploycd, it. is tmly ])o.s.sihle to scpamto it out liy 
I't'.sortiiig to cht'tnieal means. 
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At page 70 is. given a description of the trap, 

as designed for railway carriage lieatiiig apparatus. The 
principle, Irowever, is applied to tiups for the draining lof 
]iigli-|)ressiire steam pipes and the like. A,s in the railway 
])attei'n, therein an ex])a.nsion 'e]iand.)er eii'closing a volatile 
Huid. This chaniher is hehl in position by a ring witli 
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cross ba rs siijipoii ing a, thin ni(‘tal disc, wiih coi-riigai ions 
1‘orrc'Sjiond i ng wiih those o-u ihe n[>[)er side 'oT the con- 
dtMising c.hanibiM’. 

VVIkmi Ihi.s <;hauil)er is under expansion, the top 
dia.[)lira.gin presses against 'the ihin disc referred to, 
wlu'rebv the cooling iuiluence of tlie atmosphere sti'ikcs 
throaigh ihe (wo hiyer.s of nictal, and thence into the 
inttudoi' of (lie chanilKU*. ^i’his promotes a. rajiid condeie 
sation of lh(‘ vohdilised liipiid in the latter, and a vacuiutu 
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lieiiig toiMiiLMi, tiie (liaplii-agiiis are drawn inwards and the 
valve released, and iniinediately the water -of condensation 
is discharged, steam strikes 'causes the diaphragm irustantly 
to expand ami close the valve. 

These traps are suitable for higher pressure than in 
others of this tvj3e, are quicker in acti(jn, a.nd will draw 
and lift water to a cousiderahle height, depending np'Oji 
the pi-essure ot tlie steam. 

A more j-ecent design of Laiicaster ” trap than that 
des€ri])ed at page is the “ Lancaster Marino ” steam 
trap. This is made with a. stronger hox a.nd fast lid. It 
will he seen from, the illustration that it, is simila.i’ in 
action to that of the ordinaiy Y^idtern, l)ut is ])rovidod 
Avith two outlets for general convenience of comieeting 
up. It is c<apal)le of raising the water of condensation 
to a height of 2 ft, for every po\md of steam pressure. 
This type of trap') is used on the two new Ounardei’s, 
‘'Lusitania’''’ and "Mauretania.’^ 

It should 1)0 noted that the ordinary ])a.ttern of 
Lancaster trap is fitted Avith a eonil)ine<l un ion and 
sieve Avhicli effect iA^’cly preA’ents everytliing l)ut tlie finest 
mud ]3a.s>sing to tlie trap, thus ensiii'iiig freedom from 
scoring of the Aodves and seatings. 
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“Imp” Trap xv. 
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I'AGK 

Accessibility 8 

Admiralty Type “Geii^el” Steam Trap 22 

Application of Nickel Steel to Steam Traps 10 — 17 
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The “ Kieley ” Trap 62 
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The “Powers” Trap 63 

The “ Sentinel ” Trap 55 

The “ Sidelug” Trap 59 

“ Bundy ” Steam Trap 89 

“ Bundy ” Steam Trap, Return 90 

“ Bundy” Steam Trap, Separating 95 • 


Olassilicatiou of Steam Traps 9 

Coefficients of Linear Expansion 10 

“ Columbia ” Steam Traj) "... 32 
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“ Dunham ” Steam Traps 


54 

11 

78 

8 

7 

65 

5 

76 


“ Emergency ” Steam Trap, Wright’s 48 

“ Emergency,” Treble Valve of 50* 

“ Emergency,” Valve Stirrup of 49 
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“ Rapidity” Qeipel Steam Trap 27 

“ Reliance ” Steam Trap 20 

Return-feed System 82 
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The “SUIIm” 7 
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